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This Data Package contains the results obtained by the Pacific Northwest

Laboratory (PNL) 325 Analytical Chemistry Laboratory (ACL) and 325 High Level

Radiochemistry Facility (HLRF) staff for the characterization and analyses of

Core 99 taken from Single-Shell Tank (SST) BY-108. The characterization and

analysis requirements for Tank BY-108 are outlined in the "Fiscal Year 1995

Tank Waste Remediation System Tank Waste Analysis Plan," (WHC-SD-WM-PLN-091,

Revision 0). Specific characterization activities are detailed in the

"Tank 241-BY-108 Tank Characterization Plan," (WHC-SD-WM-TP-275, Revision OE).

As stated in the TCP, the work performed on Tank BY-108 represents an

opportunistic venture; the results are to be used to gain further information/

insight on the nature of Tank BY-108.

The Tank Characterization Plan (TCP) prescribes the analytical

requirements in the form of selected methods, analytes of interest, type of

preparation, quality control, reporting units and notification limits. The

TCP also establishes the analytical priority and provides decision points for

the analytical laboratory on whether or not to proceed with additional

analysis. The decision points are communicated by "if - then" type criteria.

These decision points are administered as follows. If an analytical

measurement exceeds a set notification threshold, then the lab proceeds with

the additional analyses. This approach, although an effective means of

eliminating analytical delays, requires that analyses be performed in series,

thus requiring a defined amount of time. In the case of Tank BY-108 sample

analyses, 35 calendar days were allotted to complete the entire scope of work.

This relatively short analytical window precluded the effective utilization of

the "if - then" decision strategy. As a result, a number of managerial

decisions were made in the planning stage to perform additional analyses in

advance of exceeding notification limits.

In Table C-4 of the TCP the analytes of interest were not identified for

ion chromatography (IC) or inductively coupled plasma (ICP). For these

3-9



WHGSD-WM-DP-A(f, REV_/

methods, the data quality objectives documents were reviewed and analytes of

interest identified. The analytes of interest for the IC include nitrate,

nitrite, sulfate and phosphate. The analytes of interest identified for the

ICP were iron, aluminum, manganese, nickel, bismuth and sodium. These

analytes of interest were evaluated against precision and accuracy

requirements in the TCP. Two QC approaches were utilized to acquire the

accuracy information; serial dilutions were used when the analyte

concentration was expected to be high and matrix spikes were used when the

analyte concentration was expected to be relatively low or unknown. Although

the analytes of interest were the primary focus of each analysis, additional

analytes/results were available and are provided for informational purposes.

Specific analyses for each segment and quarter segment taken from Core 99

are described in Test Instructions prepared by the PNL Project Manager in

accordance with administrative procedures contained in the Analytical

Chemistry Laboratory Procedure Compendium (PNL-MA-599).

Core 99 contained four segments. Each segment was extruded and sub-

sampled into segments and quarter segments at the WHC 222-S Laboratory. The

PNL HLRF received the last shipment of BY-108 segments on August 25, 1995.

All of the samples were received without chain-of-custody documentation.

During the extrusion and sub-sampling of each segment at 222-5, a separate

aliquot of sample was removed for thermogravimetric analysis. These aliquots

were placed in separate uniquely identified containers and shipped with the

remaining sample material. All extruded sample material from Core 99 Segments

1 through 3 were transferred to PNL. Segment 4 was further subsampled and

approximately 30 g of each quarter segment was shipped to PNL for analyses.

The number of sample containers received, the approximate sample weights and

volumes are as follows for Core 99, Segments 1-4. Segment 1 consisted of two

sample containers of solids with a combined weight of 56 g. Segment 2

consisted of four sample containers, three had solids with a combined weight

of 37 g while one had 230 mL of drainable liquid. Segment 3 consisted of

three sample containers, two had solids with a combined weight of 22 g while

one had 25 mL of drainable liquid. Segment 4 consisted of eight sample

containers of solids with a combined weight of 118 g. Table 1-1 provides a

3-10
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with a combined weight of 118 g. Table 1-1 provides a more detailed breakdown

of sample identification and approximate sample volumes received from WHC.

All Core 99 sample material was homogenized prior to analysis. Segment I

and Quarter Segment 4B were homogenized and sub-sampled from the top and

bottom. Each sub-sample was analyzed in duplicate by ICP and GEA to test the

homogenization methodology. The results of the homogenization test are

presented in Table 1-2. The small volume of solid sample material received

for each quarter segment made it difficult to thoroughly homogenize the

samples. The relatively non-homogenous sample material, in conjunction with

the small quantities of sample used in the preparations, increased the

likelihood of having high relative percent differences (RPDs) between samples

and associated duplicates. In some instances, the TCP precision requirement

of 90-110% could not be met.

The ACL sample numbers assigned to the segment and quarter segment

samples and the associated analyses are listed in Tables I-1 through 1-4. The

data within this package are divided into three groups: Physical Testing,

Inorganic Analysis and Radiochemical Analysis. All chemical analysis data are

reported on a wet-weight basis. That is, no corrections have been made for

the water content in the samples. The analytical results for the drainable

liquids were converted to a g/mL basis using a density of 1.43 g/mL. The

density was calculated during the sample preparation (i.e., water leach). All

required sample preparations were performed in duplicate. The quality control

(QC) requirements for each sample are defined in the Test Instructions.

Samples were prepared and analyzed as batches where feasible. A minimum

number of QC samples were analyzed in each batch and all QC data are included

in this data package.

In several instances, the precision and accuracy identified in the TCP

could not be met. This fact is clearly identified and discussed in the

following sections. The limited quantity and complex nature of the material

tested and the small quantities taken for preparation negatively impact the

laboratory's ability to meet the TCP criteria. The TCP criteria appears to be

unattainable with any consistency for this matrix.
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Segment 1
Matysk Segment I

Unhomogenlzed

TGA 95-07931 Run In Duplicate

Water Leach 95-07941-Cl Water Leach Sample (IC)
95-07941-C2 Waler Leach Duplicate
95-07941-C3 Methods Blank (one per batch)
95-07941-C4 Spike (1C Only) (one per batch)
95-07941-C5 Blank ike (IC Only) [one per botch

Direct 95-07941-D1 DSC & Density Sample
95-07941-D2 DSC & Density Duplicate
95-07941-D3 Methods Blank (one pe r bat

Total Cyanide 95-07941-G1 Totol CN Somple
95-07941-G2 Total CN Duplicate
95-07941-G3 Methods Blank (one per batch)
95-07941-G4 Matrix Spike (one per batch)
95-07941-GS Blank SDike (one per batch)

Homogenization Test 95-07941-H I T Homogenization Test Fusion Sample - Top
Fusion Dissolution 95-07941-H2T Homogenization Test Fusion DupNcote - Top

KOH 95-01941-HC Homogenization Test FusionBlonk
95-07941-H I B Homogenization Test Fusion Sample - Bottom
95-07941 -H2B Hom enizationTest Fusion Duglicalle Bottom

Fusion Dissolution 95-07941-H 1 KOH Fusion Sample (ICP, Radchem")
KOH 95-07941-H2 KOH Fusion Duplicate

95-07941-H3 Methods Blank (one per batch)
95-07941-H5 Post Digestion Blank Spike QCP only)
95-07941-H6 Post Dinestion Sc&e (ICP O

Carbon 95-07941-Jt CarbonAnalysLsSample(TIC/TOC/TC)
95-07941-J2 Carbon Analysis Duplicate
95-07941-J3 Methods Blank (one per batch)
95-07941-J4 Motrtx S ke one per botch

Fusion Dissolution 95-07941-NI Na202 Fusion Sample (ICP)
Na202 95-07941-N2 Na2O2 Fusion DupNcate (one per batch)

95-07941-N3 Methods Blank (one per batch)
95-01941-N5 Post Digestion Blank Spike QCP only)
95-07941-N6 Post DI stlon Spike

• Homogenization Test: ICP & GEA
Fusion Radchem: Total Alpha, Total Bela. Sr-90, PU-239/240, GEA, U)
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Sqnent2 Quarter 6uarter
puader Quarter

Andysls DrdnaWe Segment 2A Segment 2D
Segment 2A Segment 2D

Uquld Unhomogenized Unhomogenized

TGA 95-07932 95-07933 95-07934 Run In Duplicate

Acid Digestion 9507932-Al Acid Digestion Sampte (ICP, Rodchem')

95-07932-A2 Acid Digestion Duplicate
95-07932-A3 Methods Blank (one per batch)

9507932-A4 Matrix Spike (one per batch)

95-07932-AS Blank Spike botch

Water Leach 95-07932-Cl 95-07942-C 1 95-07943-C l Water Leach Sarnple "

95-07932C2 95-07942-C2 95-07943-C2 Water Leach Duplicate

95-07932-C3 95-07942-C3 95-07943-C3 Methods Blank (one per batch)
95.079321.4 95-07942-Cd 95-07943-C4 Spike (IC Only) (one per batch)

95U7932L5 95-07942-CS 95-07943-CS Blank Spike C one per bat h

Dkect 95-07932-01 95-07942-Dt 95-07943-D1 Dlrect5ampie"'

9507932-D2 95-07942-D2 95-07943-D2 Direct DupACate

95-07932-133 95-07942-D3 9507943-D3 Methods Blank Cono batch

ToldCyanlde 95-07932-G1 95-07942-G1 95-07943-Gt TotaiCNSample

95-07932-G2 95-07942-62 9507943-62 Total CN Duplicate

95-07932-G3 95-07942-G3 95-07943-G3 Methods Blank (one per batch)

95-07932-G4 95-07942-G4 9547943-G4 Matrix Splke (one per batch)

95-07932-G5 95-07942-65 95-07943-65 Blank Spike ane Der tch

Fuslon Disselutlon 95-07942-H l 95-07943-H l KOH Fusion Sample (ICP. Rodchem"")

KOH 95-07942-H2 95-07943-1-12 KOH Fusion Duplicate
95-07942-43 95-07943-H3 Methods Bkank (one per batch)
95-07942-HS 95-07943-HS Post Digestion Blank Spike (ICP only)
95-07942-1-16 9 7943-H6 Post Oloestion Solke P Oniv)

Carbon 95-07932J1 95-07942-J1 95-07943-J1 CarbonAnalyslsSample(TIC/TOC/TC)

9507932-J2 95-07942-J2 9507943-J2 Carbon Analysis Duplicate

95-07932-J3 95-07942-J3 95-07943-J3 Methods Blank (one per batch)

95.07 -J4 95-0794 9511794 0 tch

fwbrs Dqsdution 95-07942-N1 9507943N1 Na202 Fuslon Sarrpie (ICP)

Na202
-

95-07942-N2 95-07943-N2 Na202 Fusion Duplicate (one per batch)
95-07942-N3 95-07943-N3 Methods Blank (one per batch)
95-07942-N5 95-07943-N5 Post Digestion Blank Spike QCP only)

95-07942-N6 95-07943-N6 Posf Dki%s tlon Spike

' Acid DiAestlon Rodchem: Total Aipha, Total Beta. GEA

" Water Leach: IC on Drdnoble Lquid and Quarter Segments

"' Direct Sample: DSC on Dralnoae Llquld DSC and Density on Quarter Segments

"" Fusion Radchem: Total Alpha, Total Beta. 5-90. PU-2391240, GEA. U)
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Segment 3 Quarter

Analysis Drolnable Segment 3A
euarter

Segment 3A
Uquid Unhomogenized

TGA 95-07935 95-07936 Pun in Duplicate
Acid Digestion 95-07935-Al Acid Digestion Sample QCP, Rodchem

95-07935-A2 Acid Digestion Duplicate
95-07935-A3 Methods Blank (one per batch)
95-07935-A4 Spike (one per batch)
95-07935-A5 Blank Spi ke (one per batc

Waler Leach 95-07935-Cl 95-07944-Cl Water Leach Sample "
95-07935-C2 95-07944-C2 Water Leach Duplicate
95-07935-C3 95-07944-C3 Methods Blank (one per batch)
95-07935-C4 95-07944-C4 Spike (IC Only) (one per batch)
95-07935-C5 95-07944-C5 Blank ke O one batch

Direct 95-07935-D1 95-07944-DS Direct Sample
95-07935-D2 95-07944-D2 Direct Duplicate
95-07935-D3 95-07944-D3 Methods Blank one per batch

Total Cyanide 95-07935-G1 95-07944-G1 Total CN Sample
95-07935-G2 95-07944-G2 Total CN Duplicate
95-07935-G3 95-07944-G3 Methods Blank (one per batch)
95-07935-G4 95-07944-G4 Matrix Spike (one per batch)
95-07935-G5 95-07944-G5 Blank Spike (one per botch

Fusion Dissolution 95-07944-H1 KOH Fusion Sample pCP, Radchem*" *)
KOH 95-07944-H2 KOH Fusion Duplicate

95-07944-H3 Methods Blank (one per batch)
95-07944-H5 Post Digestion Blank Spike QCP only)
95-07944-1-16 Post DI estlon Solke CP Only)

Carbon 9507935-JI 95-07944-J1 CarbonAna{yslsSample(TIC/TOC/TC)
95-07935-J2 95-07944-J2 Carbon Analysis Duplicate
95-07935-J3 95-07944-J3 Methods Blank (one per batch)
95-07935-J4 95-07944-J4 Motrix ike ne rbatch

Fusion Dissolution 95-07944-N1 Na202 Fusion Sample QCP)
Na202 95-07944-N2 Na202 Fusion Duplicate (one per batch)

95-07944-N3 Methods Blank (one per batch)
95-07944-N5 Post Digestion Blank Spike (ICP only)
95-07944-N6 Post DI estlon S ke

' Acid Digestlon Radchem: Total Alpha. Total Beta, GEA
Water Leach: IC on Drainable Llquid and Quarter Segment
Direct Samples: DSC on Drainable Uquld. DSC and Density on Quarter Segment

"" Fusion Radchem: Total Alpha, Total Beta, Sr-90, PU-239/240, GEA. U)
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Table 1-4: Tank BY-108. Core 99, Segment 4
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SECTION I

PHYSICAL DATA
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SamDle Receipt and Preoaration WHGSD-WM-DP-^, REV. ^

Samples from Tank 241-BY-108 Core 99 were transferred from Westinghouse

Hanford Company 222-S Laboratory to the Process Chemistry Group at the Pacific

Northwest Laboratory. The segment identification, description of the sample,

ACL sample number, WHC vial numbers, sample weight, and shipment numbers and

dates are reported in Table 1-1.

Table 1-1 : Tank BY-108, Core 99 Sample Receipt Information

Segment
ID Description

ACL
Sample
Number

WHC
Via1

Number

Approx.
Sample
Weight

Shipment
Number

Shipment
Date

1 Unhomogenized TGA 95-07931 7313 3.3 g 95-5-089 8/15/95

1 Subsampled Solids 95-07941 7504 53.1 g 95-S-089 8/15/95

2 Drainable Liquid 95-07932 7397 230 mL 95-5-093 8/18/95

2A Subsampled Solids 95-07942 7506 7.1 g 95-5-093 8/18/95

2A Unhomogenized TGA 95-07933 7315 1.9 g 95-S-093 8/18/95

2D Subsampled Solids 95-07943 7505 24.0 g 95-S-093 8/18/95

2D Unhomogenized TGA 95-07934 7314 4.0 g 95-5-093 8/18/95

3 Drainable Liquid 95-07935 7398 25 mL 95-5-094 8/21/95

3A Subsampled Solids 95-07944 7379 18.9 g 95-S-094 8/21/95

3A Unhomogenized TGA 95-07936 7316 3.5 g 95-5-094 8/21/95

4A Subsampled Solids 95-07945 7716 30.3 g 95-5-095 8/25/95

4A Unhomogenized TGA 95-07937 7322 4.0 g 95-S-095 8/25/95

4B Subsampled Solids 95-07946 7717 33.4 g 95-5-095 8/25/95

4B Unhomogenized TGA 95-07938 7319 4.3 g 95-S-095 8/25/95

4C Subsampled Solids 95-07947 7718 34.0 g 95-S-095 8/25/95

4C Unhomogenized TGA 95-07939 7318 4.6 g 95-S-095 8/25/95

0 Subsampled Solids 95-07948 7719 32.4 g 95-5-095 8/25/95

4D Unhomogenized TGA 95-07940 7317 5.3 g 95-5-095 8/25/95

The unhomogenized TGA samples were taken to Room 517 in the 325 Building

where thermal analyses were performed. The remaining samples were homogenized
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using PNL technical procedure PNL-ALO-135. The sample mass of the subsampled

solids from the quarter segments was small; therefore, these samples were

homogenized by stirring the sample with a micro spatula. A magnetic stir bar

and plate was used to homogenize the drainable liquid samples. The drainable

liquids were subsampled to produce TGA samples. These TGA samples were

transferred to Room 517 for thermal analysis.

The effectiveness of the homogenization process was verified on two

samples (Segments I and 4B). GEA and ICP analyses were performed in duplicate

on samples from the top and bottom portions of the homogenized samples. The

major components and their concentrations for these homogenization subsamples

are reported in Table 1-2.

Table 1-2 : Tank BY-108, Core 99 Homogenization Check Results

Analyte Segment
Top

Saaple Duplicate Average
RPD
( X)

Bottw
saaple Duplicate Average

RPD
(x)

Cs-137, FlCi/g 1 20.54 18.08 19.31 13 24.01 20.35 22.18 17

Al. W/g 1 138516 133408 135962 4 143659 140111 141885 3

Ca. P4/g 1 1156 1450 1303 23 1330 1520 1425 13

Fe, 14/g 1 1494 972 1233 42 1805 1179 1492 42

Na, Jlg/g 1 98650 97695 98173 1 98980 93886 96433 5

P. Pg/g 1 24562 30291 27427 21 29282 28382 28832 3

Cs-137. )JCi/g 4B 115.4 91.83 103.62 23 111.7 101.8 106.75 9

Al. 14/g 48 13405 10948 12177 20 11113 11594 11354 4

Bi, ).Ig/g 48 3120 2458 2789 24 2697 2753 2725 2

Ca, Mg/g 4B 12280 9029 10655 31 10657 11329 10993 6

Fe, {1g/g 48 29935 22647 26291 28 25898 27279 26589 5

Na, J.Ig/g 48 102423 122477 112450 18 97416 104472 100944 7

P. ^1g/g 48 20774 29818 25296 36 20644 23052 21848 11

Sr. {Ig/g 4B 27740 19740 23740 34 25301 25108 25205 1

U, 11g/g 48 61637 47328 54483 26 52421 53510 52966 2

SamDle Preparation : The work scope for Tank BY-108 is comprised of segment,

quarter segment and drainable liquid samples. These samples were transferred

from the HLRF to the SAL. Due to the high level of radioactivity associated
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with the samples from Tank BY-108, all of the analytical preparations were

completed in the hot cell.

Table 1-3 lists the procedures that were used to prepare Tank BY-108

samples for the requested suite of analyses. Also included in the listing is

the carbon procedure that was used to conduct in-cell analytical carbon

determinations.

Table 1-3: Tank BY-108, Core 99 SAL Procedure List

PNL Procedure Number Procedure Title

PNL-ALO-103, Rev. 1 Water Leach of Slud g es, Soils and Other Solid Samples

PNL-ALO-114, Rev. 1 Solubilization of Metals From Solids Using a Na20z-NaOH
Fusion

PNL-ALO-115, Rev. 1 Solubilization of Metals From Solids Using a KOH-KNO3
Fusion

PNL-ALO-128, Rev. 0 HNO3-HC1 Acid Extraction of Liquids for Metals Analysis
Usin g a Dry-Block Heater

PNL-ALO-129, Rev. 0 HNO -HCL Acid Extraction of Solids Using a Dry-Block
Heater

PNL-ALO-285, Rev. 0 Total Cyanide by Remote Microdistillation and
Arg entometric Titration

PNL-ALO-381, Rev. 1 Direct Determination of TC, TOC, and TIC in Radioactive
Slud g es and Li q uids by Hot Persulfate Method

Segment 1 and Quarter Segment 4B homogenization check samples were

prepared for ICP and GEA by Ni/KOH-KNO3 fusion. Portions of the same segment/

quarter segment were acid digested for solubility observations. Segment 1

acid dissolution resulted in a clear solution with a few milligrams of gray

solids on the container bottom. Segment 4B acid dissolution resulted in a

clear solution with a layer of gray or reddish particulates at the top of the

aqueous layer. When disturbed, the layer moved downward to the aontainer

bottom subsequently turning the entire solution very cloudy. The particulates

remained suspended for hours before reforming in a layer at the top of the

container.
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Table 1-4 describes subjective visual data for each of the 10

segment/quarter segments samples received from the HLRF.

Table 1-4: Tank BY-108, Core 99 Visual Observations

Segment/Quarter Segment
Identification Observation

Segment 1 Solids Beige colored, concrete textured
sludge with dark colored flecks
throughout.

Segment 2 Drainable Liquid Approximately 200 mL of clear liquid
with a thin layer of light beige
colored solids on the bottom of the
container.

Quarter Segment 2A Solids Appearance like that of ground ice.
Slides across container bottom in
the same manner as wet ice.

Quarter Segment 2D Solids Sandy beige colored sludge with a
small 1/8" layer of clear liquid
standing on top.

Segment 3 Drainable Liquid Approximately 50 mL of clear liquid
with a thin layer of reddish colored
solids on the bottom of the
container.

Quarter Segment 3A Solids Moist, concrete textured, reddish
brown sludge

Quarter Segment 4A Solids Dark, sticky, thick, red sludge

Quarter Segment 4B Solids Dark, sticky, thick, red sludge

Quarter Segment 4C Solids Dark, sticky, thick, red sludge

Quarter Segment 4D Solids Dark, sticky, thick, red sludge

Sample preparations/distributions of two drainable liquids and 8 solids

samples involved:

Water leaching of liquid and solid samples for IC and ICP.

Ni/KOH-KNO fusions of solid samples for ICP, GEA, Total Alpha, Total
Beta, AEA for Pu,Np,Am, Uranium, and Sr/Y-90.

Zr/Naz0z-NaOH fusions of solid samples for ICP.

Acid digestions of liquid samples for ICP, Total Alpha, Total Beta and
GEA.
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Microdistillation of liquid and solid samples for Cyanide.

Predigestion spikes were performed for ICP metals (drainable liquid
samples only), IC anions, cyanide, and TOC (hot persulfate only). Post
digestion spiking, where required by the Test Instruction, was done by the
functional group performing the analysis.

During sample preparation, the SAL may have made deliberate minor
deviations to sample preparatory procedures for one or more of the following
reasons:

Insufficient sample was available to conduct the analyses per procedure
while maintaining the level of quality control requested.

Sample weights and/or final volumes were reduced to facilitate waste
minimization.

Sample weights and/or final volumes were altered to increase the
concentration of certain analytes of interest. This was done to meet the
procedural concentration ranges needed to perform the analyses.

Sample sizes and final volumes for all sample preparations are documented

on the Sample Preparation Data Sheets included in Appendix A. Table 1-5 lists

the sample preparatory procedure deviations performed during the processing of

Tank BY-108.
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Table 1-5 : Tank BY-108, Core 99 Sample Pr paration Procedural Deviations

ALO
Number

Prep
Method

Sample
Size

Deviation

Sample
Volume

Deviation
Reagent

Deviation
Observed
Effect

F

95-07932-A Acid Yes No No None

95 07935 A Acid Yes No No None

95-07932-C Water Yes Yes No None

95-07935-C Water Yes Yes No None

95-07941-C Water No Yes No None

95-07942-C Water Yes Yes No None

95-07944-C Water Yes Yes No None

95-07945-iC Water Yes Yes No None

95-07946-C Water Yes Yes No None

95-07947-C Water Yes Yes No None

95-07948-C Water Yes Yes No None

Thermal Analysis

Scanning Thermogravimetric Analysis (TGA) and Differential Scanning

Calorimetry (DSC) were performed on the unhomogenized solids and drainable

liquids from Core 99 Segments I through 4. These two thermal analysis

techniques are useful in determining the thermal stability and reactivity of

the material. DSC measures heat released or absorbed while the temperature of

the sample is increased at a constant rate. Data generated by the DSC

analysis is often used to measure thermal decomposition temperatures, heats of

reaction, reaction temperatures, melting points and solid-solid transition

temperatures. TGA measures the mass of a sample while the temperature of the

sample is increased at a constant rate. The TGA data is used to measure

thermal decomposition temperatures, water content and reaction temperatures.

Both methods can be modified to measure isothermal changes in the material and

provide complimentary information.
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The calibration of the DSC and TGA instru'metn_ts were checked before

running these samples. An indium standard was run on the DSC to check the
temperature and enthalpy calibrations. The balance calibration of the TGA was
checked with a 100 mg standard weight, and the temperature calibration was
checked with a lead standard. The temperature and enthalpy calibration checks
were all within 1°C and 0.2 J/g of their reported values, and the balance
calibration was within 0.01 mg.

The results from the DSC and TGA analyses are reported in Tables 1-6 and
1-7, respectively. The temperature range of the scans was from ambient to
550°C, with a scan rate of 10°C per minute. These analyses were all performed
in platinum pans under nitrogen cover gas.

The major transition in all of these samples was an endotherm due to

water loss from the sample. This was also the major mass loss in all of the

samples. The onset temperature of this transition could not be measured

because the transition began at the initial temperature of the run (ambient

temperature). The water loss endotherm ends at approximately 200°C. This

endotherm is a complicated system of several unresolvable transitions with

each sample containing slightly different proportions of these transitions.

An exotherm was identified in all quarter segment samples from Segment 4

and the drainable liquids. This exotherm has an onset temperature of between

197 and 225°C. The enthalpy of this transition varied with each quarter

segment. The temperature range for this transition was from 195 to 400°C. It

appears that this exotherm is commingled with some endothermic behavior which

cannot be resolved; therefore, it is difficult to determine onset temperatures

for each sample. The enthalpy of this transition is also dependent upon

resolution of this exotherm for the commingled endotherms and the initial

water loss endotherm. In most cases the most conservative approach (the

largest exothermic energy) has been taken.
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In Segments 1 through 3 a second endotherm is observed. Several

transitions are observed in this endotherm and the onset temperature varies

depending upon the size of the first transition in comparison with the second
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Table 1-6 : Tank BY-108, Core 99 Differential Scanning Calorimetric

(DSC) Results

Segment Enthalpy
Sample Number ID (J/g) Range (•C) Onset (•C)

7313 1 725.6 8-153
311.2 193-333 219

7313-2 1 521.2 16-158
305.2 181-343 221

95-07932 2-DL 737.5 45-226
-11.6 226-265
-14.9 265-340 278

95-07932-2 2-DL 1243.6 20-216
-35.8 216-270
-10.5 272-330 279

7315 2A 201.3 48-227
108.6 227-324 250

7315-2 2A 177.3 43-231
114.1 231-322 251

7314 2D 263.0 22-204
127.3 215-332 261
-2.8 375-430 385

7314-2 2D 194.7 24-185
161.7 187-345 211
-2.8 380-430

95-07935 3-DL 1178.2 31-236
26.1 236-303 237

95-07935-2 3-DL 1279.2 32-239 238
26.9 239-300

7316 3A 303.4 28-230
81.1 236-336 249
-1.2 400-427

7316-2 3A 343.5 12-215
101.1 233-327 259
-0.7 430-450

7322 4A 385.5 22-183
33.6 243-310 259

7322-2 4A 556.7 33-255

7319 4B 651.6 22-193

1 - 191.1 200-411 207
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Table 1-6 : Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC) Results (Cont.)

Segment Enthalpy
Sample Number ID ( J/g) Range ( °C) Onset (°C)

7319-2 4B 476.0 19-224
-133.2 224-385

7318 4C 644.5 26-192
-67.0 192-375 197

7318-2 4C 876.6 15-196
-77.8 200-361 237

7317 4D 693.4 23-195
-73.7 205-369 206

7317-2 4D 613.9 30-193
-60.2 203-350 204

transition. It appears that the onset temperature for the first transition in

this endotherm is 220°C, and the onset temperature for the second transition

is between 250 and 260°C.

The TGA analysis also indicated two different waste types in this core

sample. All of the segments had a large mass loss associated with the water

loss endotherm. This mass loss was observed between ambient temperature and

180°C. A small mass loss was observed over the remainder of the temperature

range of the TGA analysis for all of the Segment 4 samples, but no significant

transitions were observed at higher temperatures. In the Segment 1 through 3

solid samples, a second significant mass loss was observed. This mass loss

has an onset temperature of approximately 245°C. This transition correlates

with the second endothermic transition observed in the DSC analyses. These

samples also continued to have a small mass loss throughout the remainder of

the temperature range.
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Table 1-7 : Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)

Results

Onset
Sample Segment Range (°C) (°C) Mass Loss (%)

7313 1 23-157 32.7
157-309 247 9.7
309-548 2.6

7313-2 1 28-145 26.1
145-318 249 13.2
318-548 3.5

7316 3A 22-212 14.1
212-344 310 0.9
344-548 0.2

7316 3A 40-170 35.0
170-548 1.9

7314 2D 27-198 17.9
198-328 245 2.2
328-545 0.9

7314-2 2D 23-203 15.5
203-328 242 3.3
328-442 393 0.8
442-545 0.4

7315 2A 23-136 7.8
136-256 3.6
256-545 0.8

7315-2 2A 23-130 6.6
130-215 5.2
215-545 0.1

7317 4D 23-167 40.6
167-550 5.1

7317-2 40 22-178 44.0
178-549 3.8

7318 4C 24-173 35.6
173-549 5.3

7318-2 4C 24-172 36.2
172-549 4.5

7319 4B 22-187 35.3
187-403 309 7.9
403-548 1.3
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Tabl e 1-7 : Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)
Results ( Cont.)

Sample Segment Range ( •C) Onset Mass Loss (%)

7319-2 4B 23-172 35.9
172-412 300 8.1
412-549 0.8

7322 4A 22-160 25.8
160-550 3.1

7322-2 4A 23-171 25.1
171-548 3.4

95-07935 3-DL 23-227 52.1
227-548 0.8

95-07935 3-DL 24-235 52.6
235-548 0.7

95-07932 2-DL 28-218 52.6
218-548 0.8

95-07932 2-DL 23-236 46.7
236-547 0.6
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DSC/TGA SCANS
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The density of each sample with the exception of Quarter Segment 2A was
measured using a displacement method. Due to the limited sample available for
these analyses, only a single measurement was made for each sample. The

density of Segment 2A was not measured because sufficient sample was not

available to perform an accurate density measurement. The density methods

described in PNL technical procedure PNL-ALO-501 could not be followed because

of the limited sample available. The results of density measurements are

given in Table 1-8.

Table 1-8 : Tank BY-108, Core 99 Density Results

WHC Sample Number Se ent ID Density ml

7313 1 1.59

7314 2D 1.36

7397 2 Drainable Li q uid 1.21

7316 3A 1.57

7398 3 Drainable Li q uid 1.21

7322 4A 1.51

7319 4B 1.51

7318 4C 1.53

7317IF 4D 1.55

Experimental Procedure

The density of the solid samples was obtained by a displacement method.

The samples were placed in preweighed graduated cylinder with a known volume

and mass of mineral oil. After the sample was placed in the mineral oil, the

volume and mass of the sample and oil were measured. The density of the

sample was then calculated from the sample mass and sample volume obtained

from subtracting the mass and volume of the mineral oil from the mass and

volume of the sample plus mineral oil. The density of the drainable liquid

3-72



WHC-SD-WM-DP- (4,5- , REV. (

was obtained by accurately measuring the mass of the liquid pipetted from a

fixed volume pipet.
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SECTION 2

INORGANIC CHEMISTRY

3-74



T411S PAGE I"J?EN t"iUivtiLLY
LEFT BLANK,

y,.
G^

^.;
.

. ^
•v^^... ' .. . ^ .

4114,

^•r



i

THIS Pt1 :E INTE^JTiGNALl.Y
LEFT BLANK

^



WHC-SD-WM-DP-,1Y:^, REV.!
Inductively Couoled Plasma (ICP) Spectrometry Analysis

Samnle Preoaration and Analysis :

ICP analyses were performed on fusions prepared from homogenized material

from Core 99 Segment 1 and Quarter Segments 2A, 2D, 3A, and 4A through 4D.

The samples were prepared following procedures PNL-ALO-114 "Solubilization of

Metals from Solids Using a Na20z-NaOH Fusion" and PNL-ALO-115 "Solubilization

of Metals from Solids Using a KOH-KNO3 Fusion." Also, ICP analyses were

performed on acid digestions of the drainable liquids from Segment 2 and

Segment 3. The drainable liquids samples were prepared following procedure

PNL-ALO-128 "HNO3-HCl Acid Extraction of Liquids for Metals Analysis Using a

Dry-block Heater." The core material fusions and drainable liquid acid

digestions were performed in the Shielded Analytical Laboratory (SAL) with

sample solution aliquots being transferred to the Inorganic Analysis Group for

ICP analysis. All ICP metals analyses were performed on a Jarrell-Ash

ICP 800A system following procedure PNL-ALO-211, "Determination of Elements by

Inductively Coupled Argon Plasma Atomic Emission Spectrometry".

Analytical Results :

The KOH-KNO3 fusion analytical results are presented in Tables 2.1a

through 2.1e, the Na202-NaOH fusion results are presented in Tables 2.2a

through 2.2c, and the drainable liquid HN03-HC1 digestion results are

presented in Tables 2.3a and 2.3b. In general, the agreement between the

results from the two fusion methods is good, considering the very small sample

sizes used (i.e., approximately 0.2 grams) and the difficulty in obtaining

homogeneous samples. An estimate of the sample detection limit can be

obtained from the tables by multiplying the estimated instrument.detection

limit ( IDL) for each analyte by the appropriate sample processing/dilution

factor ( Dil Fctr). It should be noted that the processing blank has not been

subtracted from any of the reported sample results. Based on the crucible

material used for each fusion, nickel and potassium results should be obtained

from the Na202-NaOH fusions and the

should be obtained from the KOH-KNO3

sodium, zirconium and phosphorus results

fusions. Of interest for the core
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sludge material is the significant decrease in aluminum and significant

increase in calcium, iron, nickel, strontium, and uranium with depth (i.e.,

from Segment I to Segment 4).

Oualitv Control. Precision, and Accuracy :

The results for both drainable liquids and each segment and quarter

segment sample (except Segment 2A for the Na202-NaOH fusion) are reported,

along with the associated batch processing blanks. Duplicate sample results

are reported for both drainable liquids and for all segments and quarter

segments prepared by KOH-KNO3 fusions; however, only Segment 1 was prepared

and analyzed in duplicate from the NaZ02-NaOH fusion. Pre-digestion blank

spike and matrix spike results are included with the drainable liquid reports,

and post-fusion blank spike and matrix spike results are included with both

the KOH-KNO3 and NaZ02-NaOH fusion reports.

To evaluate the precision of the analytical laboratory sampling,

preparation, and analysis, the relative percent difference (RPD) between

duplicates is used. The RPD is shown for all samples analyzed in duplicate,

and the RPD is flagged with a"*" whenever the RPD has exceeded the 10%

criteria required by the TCP and the sample and duplicate results exceed

10 times the instrument detection limit (IDL). As can be seen in the tables,

RPDs are very high for many of the segments and quarter segments analyzed.

The inconsistency seen in the RPDs is attributed primarily to the difficulties

in obtaining fully homogenized samples (either due to the limited sample

available or the consistency/texture of the sample material), the complexity

and diversiity of each of the segments, and the very small sample sizes

prepared for analysis.

The accuracy of the ICP results for the analytes of interest is estimated

by either the pre/post spike recovery or percent difference (%D) from serial

dilution. For serial dilution, the %D is calculated and reported when the

initial sample exceeds fifty times the IDL; interferences are suspected if the

reported %D exceeds 10%. Except in a very few isolated instances, the %D is

well within the TCP 10% criteria. For post spikes of the initial analytical
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runs, the TCP requirement of 90-110% matrix spike recovery was not met for all

analytes of interest. This is attributed primarily to the sample matrix or

the manual dilution operation, since analytical QC samples, such as the

continuing calibration verifications, have acceptable results. The KOH-KNO3

and Na202-NaOH fusions post spiking reanalyses results using a special mixed

spiking solution containing 31 analytes are shown in Tables 2.1e and 2.2c.

Except for a few analytes (specifically, Al, Be, Na, T1, and U on the KOH-KNO3

fusions, and Al, As, Ca, Li, Sb, T1, and U on the Naz0Z-NaOH fusions), the TCP

recovery criteria has been met; the failures are attributed to final analyte

concentrations below the method detection limit (i.e., 10 times the IDL) or

high analyte concentrations in the samples. In general the recoveries for the

post blank spike track the recoveries for the post matrix spike, suggesting

that the failures are not matrix related. Typically for those analytes

demonstrating spike recoveries exceeding the 90%-110% TCP criteria, recoveries

were within 85%-115%.

The processing blank provides information on contamination potentially

introduced during the fusion processing. The sodium contamination in the

KOH-KNO 3 fusion blank is above 10 times the IDL; however, since the sodium

concentration is very high, the level of contamination does not impact the

reported sodium results. However, iron, manganese, and boron contamination in

the KOH-KNO3 fusion blank render these results questionable for all but those

samples containing high analyte levels. The calcium and boron contamination

is sufficient enough in the NaZ0Z-NaOH fusion blank to render calcium results

on Segments 1, 2A, 2D, and 3A and boron results on all segments unusable. The

sodium contamination in the HN03-HC1 acid digestion blank is above 10 times

the IDL; however, the level of contamination has no effect on the reported

high sodium concentration. Boron is also above 10 times the IDL, rendering

the low concentration of boron found in the drainable liquid samples

unreliable.

The majority of analytes reported (including the TCP analytes of interest

defined in the introduction) are supported by the required verification QC

(e.g., verification standards and blanks analyzed every 10 samples). However,

some reported analytes (specifically, Ce, Eu, La, Nd, P, Pd, Rh, Sn, Te, Th,
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Te, Th, Ti, U, W and Y) have only beginning and closing QC verification, and
are presented for information only. In general the analytical results for
these analytes are expected to be good; however, the QC performed with the
analytical run does not conform to the governing QA plan.

Additional Analyses :

Besides the analyses required by the TCP, core homogenization tests of
Segment 1 and Segment 4B and water leach analyses of sludge segments, quarter
segments, and drainable liquids were performed. Although no spiking was
performed for these analyses, all other processing QC (e.g., duplicates and
blanks) and analytical QC (e.g., verification standards) analyses were
performed. The reports and data from the ICP analysis for the homogenization
test samples and water leach samples can be found in Appendix C.
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Table 2-1a : Tank BY-108, Core 99 Sludge, Segments 1 & 2D, ICP (KOH-KNO3 Fusions)

Project: TNRS I CP ANALYSIS REPORT -- KON/NL Fusions m091395a
Procedure: PNL-ALO-211 09/13/95

Core: 99

Sey 1 Se Q 1 Se9 2D Sc9 20 Seq 1
Sam LoyF: 95-07941- 95-07941- 95-07943- 95-07943- 95-07941- 95-07941-

Sp1it/: H1T-Smp N2T-Dup N1-Smp H2-Dup NCB-Blk N1T-SmpPS
ICP Dil: 2.00 30.00 2.00 2.00 2.00 2.00 5.00

Dil Fctr: 1990.0 9950.2 1949.3 594.9 612.9 924.2 4975.1
Post

Est. IDL Sample Dilution Duplicate kSam ^e DuplY e Batch Net

u8/mL Analyte ug/g u9/9
....

:D ug/g

... .........

^ 9/^ ^0
RP

0

... ......... ......... ... ..

^/9

.......
u9^L

........ .
Aec
...........

0.075
.........

Ay
......... .

NO
....

ND ND NO ND ND ND

0.060 A1 135,670 141.075 4 131,644 3 70,942 67,093 6 (427) 8.45 64.5:
AsAs ( 282 ) RD ( 222 ) ( 83 73 ND ND

0.020 B (383) ( 455) (363) 163 64 (163) 0.00

0.010 Be ( 24) NO NO ND ND ND RD

0.005 Be ND NO ND ND ND ND ND

0.100 Si ( 316 ) ND ND ND NO ND ND

0.050 Ce ( 739) (647) (437) 855 868 4 (80) 4.61 92.21

0.015 Cd ND NO ND ND ND ND 0.24 96.3:

0.100 Ce ND NO ND ND ND ND ND
0.010 Co ( SE) (115) (c5) ( 27) (31) (20) (0.00)

0.020 Cr (14E) ND ( 152) 177 173 3 ND 1.41 93.9:

0.010 Cu ND ND ND 234 ( 23) ND ND

0.050 Dy ND NO ND ND ND ND ND

0.100 Eu ND NO ND ND ND NO ND

0.020 Fe 1,468 (1,E<1) 971 42 • 710 1,145 47 • 270 (0.00)

2.000 K n/a rJa n/a n/a n/e n/a n/a

0.050 La ND ND ND RD ND ND ND

0.030 Li (109) ND ( 121) (c< ) ( co) (51) NO

0.100 Ng (36E) ND ( 247) (75) ND ND (0.11)

0.005 Nn 305 ( 729) 269 12 • 206 265 32 • 66 0.09 92.2:

0.030 No NO ^:D ND NO NO ND ND

0.080 Na 95,300 101,561 7 95,728 0 139,877 146,559 5 1,890 13.35

0.050 Nd (101) N7 ND ND ND ( 50) (0.00)

0.030 Ni n/t r./z n/a n/t n/a n/a r,/a

0.100 p 23,E97 24,574 3 29,552 21 • 2,505 2,230 12 • ND (0.04)

0.060 Fb (351) (7L=) ( 25E) (10E) (9c) (6E) 4.89 97.E:

0.300 Fd ND ND ND ND ND ND

0.300 Rh ND ND ND ND ND ND ND

0.050 55 (129) N7 ( 10E) ND ND (48) ND

0.100 Se ND ND ND ND ND ND NO

0.5D0 Si (6,917) (7,373) ( 4,935) ( 1,1E3) ( 1.150) ( E37) 9.38 93.E1

1.000 Sn ND NO NO ND NO ND ND

0.005 Sr (27) ND ( 22) (15) ( 13) ND 0.00

0.500 it NO ND ND ND NO ND ND

0.800 T h ND NO ND ND ND ND ND

0.005 Ti 353 ( <00) 1E1 65 • (23) (22) 101 (0.00)

0.500 T1 ND N7 ND NO ND ND ND

2.000 U NO ND ND ND ND ND ( 18.70 93.5:

0.010 V (57) (105) ( 4E) (7) ND ND (0.00

0.500 N NJ ND NO ND ND ND ND

0.010 Y ND ND ND ND ND ND ND

0.020 In ND ND ND (50) (49) ND ND

0.010 Zr (174) (21E) ( 187) ND ND (62) 0.46 92.01

Note: 1 Hethod Detecion Limit (NDL) • 10x IDL; '( ) ' results 49DL but •>1DL.

2 Above 5 times MDL, results reportable to 2 1/2 siynificant digits.

3 Blank is reported i n ug/g 'eQuivalence' to tndicate blank effect on sample re sults.

4 The process 'blank' has not been subtracted from the 'Sample 6 Duplicate' res ults.

5 Above 5 times the MDL. preci sion is estimat ed at •/-105 and accuracy at •/-15t,

6 'ND' - Not Detected ; Estimated Sample Detectioe Limit ( u919) •(IDL in up/mL) •(Di1 Fctr).

7 If RPD flagged rith '•', then RPD >20S and sampte B duplicate results >HDL.

8 If Perc ent Difference ( :0) >10t and sample results >Sx 1WL, chemical/physical interferenees may exist.

9 Data, i ncluding cal ibration/OC, archived File ICP-325-405-1/95D256a
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Table 2-Ib : Tank BY-108, Core Sludge, Segmen & 3A, (KOH-KN03 Fusion)

Project: TNRS ICP ANALYSIS REPORT -- KON/Ni Fusions n091395b
Procedure: PNL-AL0-211 09/I3/95

Can 99

Sam Logt: 95!879a2- 96C57942- 95-07944- 95^07944- 95-07942-
Splitt: M1-Smp 112-Dup N1-Sap N2-Dup N3-Blk

ICP Dil: 2.00 20.00 2.00 2.00 2.00 2.00
Dil Fctr: 1736.1 8660.6 1803.4 1650.2 1408.5 1635.0

Est. IDL Sample Dilution Duplicate Saeple Duplicate Batch 81k
ug/mL Analyte ug/g u9/g to ug/9 RPD ug/9 ug/g RPD u9/9

................. ......... ......... ... ......... ... ......... ......... ... .....^250.015 Aq ND ND ND ND ND )
0.060 Al 8,327 8,892 7 10.449 23 • 37.342 32.120 15 • (316)
0.080 As ND ND NO ND ND ND
0.020 B 598 (666) ( 149) 1,088 415 89 • 365
0.010 Be NO ND ND ND (16) ND
0.005 Be ND ND ND ND ND ND •
0.100 Bi ND ND ND ND ND NO
0.050 Ca 1,925 ND 2.164 12 • 1.132 1,035 9 (224)
0.015 Cd ND ND ND Np NO ND
0.100 Ce ND ND ND ) ND ND NO
0.010 Co (44) ND

(
12

4
2) ( 164

(50 ) ( 88
0.020 Cr (72) NO ) (
0.010 Cu ND ND 327 ( 100 ((^s) (23^
0.050 Dy ND ND RD ND ND ND
0.100 fu ND ND ND ND NO ND
0.020 Fe 5.112 5,464 7 2,510 68 • 1,608 1.769 10 E15
2.000 N n/a r,/a n/a n/a n/a n/a
0.050 !:a NO ND ND ND ND ND
0.030 Li NO ND ND ND ND NO
0.100 Mg ND NO ND (199) (147) ND
0.005 Mn 335 ( 356) 298 12 ' 746 535 33 • 677
0.030 No ND BD NO ND ND ND
0.080 Na 201,659 220,212 9 201,554 0 169,524 161,9E3 7 4,892
0.050 Nd (105) ND NO ( 97) (82) (120)
0.030 Ni n/a n/a n/a e/a n/a e/a
0.1.00 P (705) ND ( 62E) 5,405 7.079 27 • . Np
0.050 Pb (158) NO (1cc) (167) (150) (158)
0.300 Fd ND ND ND ND ND ND
0.300 Rh ND ND ND ND ND ND
0.050 Sb (9?) ND ND ND ND (100)
0.300 Se ND ND ND ND ND ND
0.500 Si ND ND ( 1,072) ( 1,935) (1,562) ND
1.000 Sn ND ND ND ND ND ND
0.005 Sr ND ND NO 162 201 22 • ND
0.500 Te NO ND NO ND ND ND
0.800 Th NO ND NO ND ND ND
0.005 -t (22) ND ( 26) (36) (26) (24)
0.500 71 ND ND ND ND ND ND
2.000 U NO ND • ND ND ND ND
0.010 V ND ND ND ( 22) (22) (18)
0.500 W ND ND ND ND ND NO
0.010 N ND ND ND ND ND ND
0.020 Zn ( 71) ND (250) ( 103) (98) (75)
0.010 Zr ND ND ND ND ND Ng

Note: I Method Detecion Limit ( YDL) • 10: IDL; •( )' results QIDL but •>IDL.
2 Above 5 times MDL, results reportable to 2 1/2 significant digits.
3 Blank is reported In ug/p 'epuivalence' to indicate blank effect an sample results.
4 The process 'blank' has not been subtracted from the 'Sample & Duplicate' results.
5 Above 5 times the RDL, precision is estimated at •/-109 and accuracy at •/-151.
6 'NO' • Not Detected; Estimated Sample Detection Limit (ug/g) •(IDL in ug/mL) •(Di1 Fctr).
7 If RPD flagged with '•', then RPD >20t and sample & duplicate results sI1DL.
8 If Percent Difference ( LD) >10i and sampld >Sx MDL, chemical/physiut interferences may exist.
9 Data. including calibration/QC, archived File 1CP-325-405-1/95D256a
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Table 2-10 : Tank BY-108, Core 99 Sludge, Segments 4A & 4C, ICP (KOH-KNO3 Fusion)

Project: TMLS ICP ANALYSIS REPORT -- KON/Nt Fusions s091395c
Procedure: PNL-ALD-211 09/13/95

Core 99

Sam L s 95e07945 95^07 e ^ aeo9 : - 945- 95 079<7- 9 07947-S 95- 07945- 07995 5-
SpittF: NI-Smp N2-Dup B1-Smp N2-Dup N3-Bik N1- Sa^PS

ICP D11: 2.00 10.00 2.00 2.00 2.00 2.00 S 00
D11 Fctr: 1857.0 9285.1 1706.5 1836.5 1384.1 1672.6 4642.5

Est. 1DL Sample Dilution Duplicate Samqle Duplicate Bat ch 61k Net PSpk
Post
Spku9/mL

......
Analyte

..........
u9/9

......... .
u9/9 :0

. ...
ug/g RPD u9/9 up/9 RPD u9/9 u9/mL Rec

0.015 A y ( 32)
.. .. ...

ND
.........

(33)
... .........

(39)
.........

( 31)
... .. .......

RD
........

NO
...

0.060 Al 14,622 15.819 8 14,338 2 7,155 7.158 0 (354) 9.05 90.5:
0.080 As ND ND NO NO ( 115) ND ND
0.020 B (293) ( 35< ) 390 828 543 42 ' 1,043 0.00
0.010 6a 257 (291) 262 2 ( 87) (90) ND 0.00
0.005 Be ND ND ND ND NO ND ND
0.100 81 ( 1,279) ( 1.350) (1,369) ( 878) (926) ND (0.01)
0.050 Ca 11.276 11,872 5 11.406 1 15.618 15.516 1 ( 149) 4.57 91.4:
0.015 Cd ND ND ND NO ND NO 0.25 98.5:
0.100 Ce NO NO (214 ) ( 202 (188) ND ND
0.010 Co (81) NO q1) (a6 p<) (55) (0.00)
0.020 Cr 613 ( 661 ) 545 1 2 • (90 (79) RD 1.41 94.3:
0.010 Cu ( 128) (157) ND 435 269 47 • (150) 0.01
0.050 Dy ND ND N'J ND ND ND ND
0.100 Eu NO ND ND NO ND ND ND
0.02D Fe 19,490 21,229 . 9 19,044 2 32,264 35,0E9 B 738 (0.13)
2.000 K n/a n/a n/e n/a n/a n/a
0.050 La ND NO ND ND ND NJ ND
0.030 Li ND ND ND ND NO NO ND
0.100 Mg (1.293) (1.477) (11143) (1.141) ( 1.1E6) ND (0.09)
0.005 Mn 1,024 1.105 8 4E7 75 • 1,059 965 10 364 0.09 68.E:
0.030 Mo NO ND ND ND NO ND ND
0.080 Na 135.458 154,142 14 121,043 11 • 111,761 114,902 3 4,494 13.25
0.050 Nd (143) ND (166) (191) ( 174) (111) ND
0.030 Ni n/a n/a n/a n/a n/e n/a n/a
0.100 P 24,255 15.057 6 12,926 10 24,626 24.629 0 NO (0.07)
0.060 Pb 1,1,075) (1.212) 1,156 (1.047) 1,125 ( 152) 4.92 58.4:
0.300 Pd ND NO ND NO ND ND NO
0.300 Rh ND No ND ND NO ND ND
0.050 55 ND NO (106) ( 107) (£4) KD ND
0.100 Se NO NO ND ND ( 152 ) ND ND
0.500 5i ( 2,929) NO (4.696) ( 2,775)

)
(2,045 ND 9.66 96.6:

1.D00 Sn ND NO NO ND NO NO ND
0.005 Sr 1.2,488 13.734 10 12,751 2 1,0E4 1,097 1 ND (0.09)
0.500 Te ND ND ND ND ND ND ND
0.800 Th ND ND ND ND ND ND ND
0.005 Ti (64) (73) ( 56) (56) ( 56) (22) (0.00)
0.500 T1 ND ND ND ND ND ND ND
2.000 U (30,957) ( 34,843) ( 31,60< ) 40,875 44,374 8 ND 18.37 91.Et
0.010 V (23) ND ( 27) (26) ( 25) ND ND
0.500 N NO ND ND ND ND NO NO
0.010 Y ND ND ND (21 ) ( 21) . RD ND
0.020 Zn ( 297) (305) ( 228) (354) 310 ( 129) 0.01
0.010 Zr ND ND ND ND ND ND 0.46 91.9:

Note: I Method Detecion Limi t (MDL) • 10x IDL; '( )' results OIDL but •>1DL.
2 Above 5 times MDL, results reportable to 2 1/2 significant d igits.
3 B1ank is reported in u9/9 'e9uiv alence' to indicate blank ef fect an sampte res ults.
4 The process blank' has not been subtracted from the 'Samqte & Duplicate' results.
5 Above 5 times the NDL, precision is estimat ed at +/-101 and accuracy at +1-151 .
6 'ND' • Not Detected; Estiswted S ample Detec tion Limit ( u9/9) •(1DL In up/ml) •(011 Fctr).
7 If RPD f lagged with "', then RPD >20i and samPle B duplicat e results >NDL.
8 If Percent Differenc e (LD) >102 and sample results >5x NDL, chemtcal/ Dhysicel interfe rences may exist.
9 Data, Including cali bration/QC. archived File ICP•325-105-1/
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Table 2-1d : Tank BY-108, Core 99 Sludge, Segments 4B dc4D, ICP (KOH-KNO3 Fusions)

• ...

Project: TWRS ICP ANALYSIS REPORT -- NDN/Ni Fusions mo91395d
PNL-AL0-211 09/13/95

Cere 99

Sam LogF: 95!57946- 95^079a6- 95e07948- 95e079a8- 95-079e6-
Splitl: NIT-Smp N2T-DuP N1-Smp N2-Dup NCB-Bik

ICP Di7: 2.00 10.00 2.00 2.00 2.00 2.00
Dil Fctr: 1996.0 9980.0 2016.1 2024.3 2283.1 2073.6

Est. IDL Sample Dilution Duplicate Sample Duplicate Batch Ilk
u9/mL Analyte. u9/9 u9/9 LD ug/9 RPD ug/9 u9/9 RPD ug/9
................. ......... ......... ... ......... ..- ......... ......... ... .........
0.015 As i ND ND ( 32) (33) ( 36) (<2
0.060 Al 13.068 13.685 5 10,380 23 • 8,608 8,725 1 (1,116
0.080 As (220)

R66

ND) (214) ND ` ND ) 222

0.010 Is 619 ) 445 33 • 1(I17) (I20) ^3ND
0.005 Be NO NO ND NO ND ND
0.100 81 3,245 ( 3.512) 2,50Z 26 • (1.123) ( 1,174) (255)
0.050 Ca 11,867 12.099 2 8,471 33 • 7.973 8.038 1 (260)
0.015 Cd (57) ND (76) ND NO ND
0.100 Cl! ND NO ND ND ND (255
0.010 Co ( 93) (140) (89 (94) (129 (91
0.020 Cr 567 f 57E ( 398 (103) ` 119 ( 77
0.010 Cu (63) (122 (45 2U ( 169 (66
0.050 Dy ND ND NO ND ND NO
0.100 Eu NO NO ND ND NO ND
0.020 Fe 29,045 30,298 4 21,333 31 • 44,493 44.702 0 (397)
2.000 K n/a n/a n/a n/a n/a n/a
0.050 La NO ND ND ND NO NO
0.030 L'i (127 KD (171) ND ND ND
0.100 Ng ( 1,511 ( 1,79E) ( 1,199) (1,233) ( 1,209) (224)
0.005 Mn 803 836 4 644 22 • 1,234 1,554 23 • 390
0.030 Cu NJ ND ND ND ND NO
0.060 Na 103,437 113,594 10 •174,857 10 117,626 117,166 0 4,504
0.050 Nd (15t) NJ ( 176) (171) (200) (238)
0.030 N1 n/a n/a n/a n/a nPe n/a
0.100 P 20,096 20,254 1 28,137 33 • 26,870 27,825 3 (364
0.060 F) (1,141) ( 1,454) (902) 1,544 1,628 5 (332
0.300 P7 ND ND NO ND ND (926
0.300 R1 ND ND NO ND NO ND
0.050 Ss (195) ND ( 146) (102) NO (IB6)
0.100 Se ND NO ND ND NO ND
0.500 Si ( 4,194) ND (4,532) ( 2,567) (2,746) NO
1.000 Sn NO NO ND NO NO ND
0.005 Sr 27,379 28.536 4 18,725 38 • 1,452 1.471 1 (16)
0.500 To NO NJ ND N'J NJ ND
0.800 Th ND NO ND NO ND NO
0.005 Ti 478 513 412 15 • (76) (63) 322
0.500 Ti ND ND ND ND ND ND
2.000 U 61,811 ( 69.317) 46,561 28 • 51,491 51,633 0 ND
0.010 V (26) NO ( 29) (26) ( 32) (35)
0.500 Y ND ND ND ND ND ND
0.010 Y ND ND ND (24) (25) ND
0.020 Zn ( 63 ) ND ND ( 396) (768) ND
0.010 Zr ( 33) ND ND ND ND (32)

Note: 1 Nethod Detecion Limit (MDL)
-

10x IDL; '( )' results 40L but •>IDL.
2 Above 5 times MDL. results reportable to 2 1/2 si9nificant digits.
3 Blank is reported in ug/g •eQuira7ence' to indicate blank effect on sample results.
4 The process 'blank' has not been subtracted from the 'Sample B Duplicate• results.
5 Above S times the NDL. precision is estimated at N-10t and accuracy at •/-155.
6 •ND' • Not Detected; Estimated Sample Detection Limit (ug/g) •(IDL in u y/ml) •(Dil Fctr).
7 If RPD flagged with ••', then RPD >201 and sample B duplicate results >NDL.
8 If Percent Difference (:D) >10t and sample results >Sx NDL, chemical/physical interferences may exist.
9 Data, including calibration/QC, archived File ICP-325-405-1/95D256a
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Table 2-le : Tank BY-108, Core 99 Sludge, Post Spike Reanalysis, ICP (KOH-KNO3 Fusion)

Project: TNRS
Procedure: PNL-AL0-211

Sam Lo9P:
Spiitl:

1CP Dil:
Dil Fctr:
Run Time:

Post Spk
Est. IDL Conc

up/mL up/nmL Analyte
_______ ____________
0.015 D.50 A
0.060 75.00 AP
0.06D 2.50 As
0.020 2.00 B
0.010 0.50 Ba
0.005 0.10 Be
0.100 25.00 ei
0.050 50.00 Ca
0.015 1.75 Cd

1.00
8.50
1.00

0.050
0.030
0.100
0.060
0.300
0.300
0.050
0.100
0.500
1.000
0.005
0.500
0.800
0.005
0.500
2.000
0.010
0.500
0.010
0.020
0.010

20.00
125.00

2.00
25.00
1.00
1.00

105.E5

26.00

27.50

2.50
2.50
70.00

0.50

1.00
2.50

100.00
1.00

1.00
4.50

ICP ANALYSIS REPORT -- KOH/Ni Fusions

Core 99
Post Spike Reruns ( Special)

Sey 1 Se y 1 Blank Blank Spk
9S-07941- 95•07941- 95-07941. 95-07941-

N1T-Smp NlT-Smp-PS NCB-Smp HCB-Smp-PS
5.00 5.00 S.00 5.00

4975.1 4975.1 4975.1 4975.1
13:46 13:50 13:39 13:43

Sample Net PSpk Post Spk Sample Net PSpk
u9/9 u9/mL Recovery u9/9 up/mL

_________
ND

________
(0.62)

......
123.

.
0:

.........
NO

........
(0.60)

144,823 68.17 90. 91 ( 1,119) 69.05
NO (2.63) 113. 25 ND (2.69)

(442) 1.67 93. 7% (405) 1.84
ND (0.50) 99. 7s NO (0.47)
NO (0.09) 92. 1% ND (0.09)
ND 24.11 96. 4t ND 23.23

(749) 48.43 96. 9% (363) 46.80
NO 1.74 99. 5: ND 1.73
ND NO ND ND
(66) 1.00 100. 1. (55) 0.98

(139) 8.37 98. 4: ND 8.18
NO 0.98 97. 9: ND 0.92
ND NO ND ND
NO NO ND BD

1,606 19.61 98. 11 (674) 19.13
n/a n/a n/a n/a n/a
NO ND ND ND
NO ].E7 93. 3: NO 1.82

(571) 26.E1 107. 3: ND 26.53
329 0.58 98. 11 (204) 0.56
ND (1.0i) 101. 1: ND (1.01)

107,7E9 94.E7 88. E: 4,976 95.32
NO NO NO (0.27)

n/a n/a n/a n/a n/a
24,798 (0.29) NO ND

(44E) 28.33 103. 0: (34E) 27.68
NO N7 ND NO
NO NO ND ND

(259) 2.E6 1D6. 4; ND 2.73
NO (2.5E) 103. 1% NO (2.57)

(7,343) 66.E1 95. 4: ND 67.20
ND NO ND ND
(31) 0.48 95. 3: ND 0.47
NO NO ND ND
NO NO ND ND

390 0.95 95. 6: (246) 0.94
ND (2.93) 117. 0: ND (2.61)
ND (91.1?) 91. 1: ND (68.99)
(69) 0.55 95. 2% ND 0.96
ND ND ND ND
ND NO ND ND

109) 1.00 100 .2: ND 1.03
185)1 4.31 95 .6: (150) 4.18

File: m091995b
Analyzed: 09/19/95

Post Spk
Recovery

120.35
92.1t
107.75
92.0:
94.3:
89.3:
92.9:
93.6t
98.7:

98.4%
96.3:
92.3:

95.7:
n/a

91.1:
106.1:
95.6:
101.1r
E9.2:

n/a

100.7:

109.c:
102.7t
95.9:

94.2:

93.7%
104.3:
89.05
96.1:

103.2%
92.8:

Note: 1 Nethod Detecion Limit (MDL) •]Ox IDL; '( )' results WDL but •>IDL.
2 Above 5 times MDL, results reporteble to 2 1/2 sipnificant digits.
3 Blank is reported in ug/g 'equivalence' to indicate blank effect on sample results.
4 The process ' blank' has not been subtracted from the 'Sample & Duplicate' results.
5 Above 5 times the MOL, precision is estimated at N-10: and accuracy at -/-15:.
6 'ND' • Not Detected; Estimated Sample Detection Limit (ug/g) •(IDL in uy/mL) •(Dil Fctr)

7) Data, including calibration/QC, archived File 1CP-325-405-1/95D262a
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Est. IDL
ug/mL

0.015
0.060
0.080
0.020
0.07.0
0.005
0.1(10
0.050
0.015
0.1110
0.0:10
0.020
0.0.10
0.050
0.100
0.020
2.o0D
0.050
0.030
0.1D0
0.005
0.030
0.060

Tank BY-108, Core 99 Sludge, Segments 1, 2D, & 3A, ICP (Na2O2-NaOH Fusion)

Project: 111R5 ICP ANALTSIS REPORT -- Na202/2r Fusions F11e: m091295c
Procedure: PNL-AL0-211 Analyzed: 09/12/95

Core 99

Se I
5 e0 ^0Sam Logf: l9410 - 941-9550 95 7943- 95 7944- 95-01941- 95507941-

Splitd: N1-Smp N2-Dup NI-Smp N1-Smp N3-81k N3-Smp-PS
ICP 011: 2.00 10.00 2.00 2.00 2.00 2.00 5.00

Dil Fctr: 1511.7 7558.6 2114.2 886.5 1506.0 1366.8 3779.3
Run Time: 15:39 15:35 15:59 16:10 17:10 15:30 15:45

Sample Dilution Duplicate Ssmple Sample Batch Ilk Net PSpk Post Spk
Analyte ug/9 ug/9 to ug/g RPD ug/9 v9/9 u9/9 ug/ml Recovery

..........
Ay

.........
ND

.........
ND

... .........
NO

... .........
ND

.........
ND

.........
ND

........ .
(0.08)

......

Al 104,424 115.669 11 135,410 26 • 601889 25,702 ( 123) 33.00 66.0L
As (167) ND (256) 112 ND ND (0.22)
B 694 (779) 1,038 40 • 347 635 417 0.03
Ba (15) ND ( 23) (13 ( 17) ND NO
Be NO NO ND ND NO ND ND
Si ND ND ND ND ND ND ND
Ca 3.071 (3,150) 3,978 26 • 1,759 3.257 2.665 20.45 81.6:
Cd ND ND ND' ND ND ND 1.09 E1.5:
Ce ND ND ND ND ND ND (0.59
Co (20) ND (35 (19 (22 ND (0.05
Cr (12i) ND (169 (176 (154 (35) 6.30 64.0:
Cu (90) (E3) (43 (20 (32 (16) (0.00)
Dy NJ ND ND ND ND ND ND
Eu ND ND ND ND ND ND ND
Fe
K

1,028
(4,c9E)

(1,190)
ND

1.411
( 8,232)

31 • 544
(4,416)

1.247
(3,879)

( 195)
ND

0.03
(87.97) 68.0t

La ND ND ND RD KD BD RD
Li (=2 IJ (60 (60 (4E) ND ND
Rg (15f ND (313 (126 RD ND (0.79)
Mn (24 nD (29 (13 (15) ND 0.42 83.7%
No NO ND ND NO ND ND ND
Na r/a n/a n/e n/a n/a n/a n/t
Nd (12') ND (232) (106) (127) ( 68) (0.32)
Ni 73 (530) 674 35 • S2 836 (314) 21.52 66.11
P 3,E21 (4,259) (715) (233) (<90) ND 0.04
Pb (232) N9 (345) (177) (177) (ES) 22.63 90.5:
Pd NO ND ND ND ND ND ND
Rh RD ND ND ND ND ND ND

Sb ND NO (111) (SE) ND ND ND
Se 17 ND ND ND ND ND ND
Si (2,E50) No (4,150) (1.127) (1,086) ND 41.99 64.0%
Sn ND ND ND ND ND ND ND
Sr (5E) (E7) (70) (35) 310 (41) (0.00)
Te ND ND ND NO ND ND ND
Th ND ND ND ND ND ND ND
Ti (45) (56) (70) (22) (20) (10) (0.03)
71 ND ND ND NO ND ND ND
U NO ND ND ND ND ND ( 65.66 E5.9:
Y (57) (79) (55) (15) ( 19) ND (0.05
N ND ND ND ND ND ND ND
T ND NO ND ND ND NO ND
In (42) ND ( 50) (32) ( 69) NO ND
Zr n/a n/a n/a n/a n/a n/a n/a n/a

Note: 1
2
3
4
5
6
7
8
9

Method Detecion Limit (F9)L) • lOx IDL; •( )' results WDL but •>1DL.
Above S times NDL, results reportable to 2 1/2 significant digits.
Blank is reported in u9/9 'eQuivalence• to tndicate blank effect on sample results.
The process 'blank• has not been subtracted from the •Sample & Duplicate' results.
Above 5 tiees the MDL. precision is estimated at +/-103 and accuracy at
'ND' • Not Detected; Estimated Sample Detection Limit (ug/g) •(IDl in u/mL) •(Dil Fctr).
if RPD flagged with '•'. then RPD 1201 and sample & duplicate results >MOI.
If Percent Difference (tD) >103 and sample results 'Si NDL, chemical/physicai interferences may exist.
Data, including calibration/OC, archived File ICP-325-405-1/95D255a
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Table 2-2b : Tank BY-108, Core 99 Sludge, Segments 4A, 4B, 4C, & 4D, ICP (Na20Z-NaOH
Fusion)

Project: TWRS ICP AtlALYSIS REPORT -- Na202/2r Fusions File: as791295d
Procedure; PNL-ALD-211 Analyzed: 09/12/95

Core 99

Seq 4A Sey 4B Sep 4C Sey 4D Se y 4A
Sam Loql: 95-07945- 95-07946- 95-07941- 95-07948- 95-07941- 95-07965-

$plitl: NI-Smp NI-Smp NI-SmP NI-Smp X3-Blk X1-Saq-PS

1CP Dil: 2.00 10.00 2.00 2.00 2.00 2.00 S 00
Dil Fctr: 1926.8 9633.9 1857.0 1912.0 1816.5 1677.1 4817.0
Run Time: 17:19 17:15 17:30 17:39 18:02 15:30 17:22

Est. IDL Sample D ilution Sample Sample Sample Batch Blk Net PSpk Post Spk
u9/mL Analyte ug/g u9/9 ID ug/g.. .. ..

u9/9
.........

u9/9
.........

u9/9
.........

u9/mL Recovery
........ ..............

0.015
..........

A
......... .

D
........ ...

ND
. ..

ND NO ND ND ND

0.060 A l1 25,478 16,543 7 11,193 7,430 8,166 ( 169) 45.50 91.01

0.080 As RD NO ND ND ND ND ND( )

( S

( )

0.010 Ba 265 ( 321^ 556 ( 99) (115) ND (0.02)

0.005 Be ND ND ND ND ND ND ND

0.100 6i (1,37E) ( 1,426) 2,823 ( 933) (1,075) ND (0.10)

0.050 Ca 16,028 16,6E5 5 15,459 20,636 11,455 3,660 23.71 94.81

0.015 Cd NO ND ND ND ND ND 1.20 96.2%

0.100 Ce ND NO ND ND ND ND ND

0.010 Co (41) ND (36) ( 34 (3) ) ND (0.02)

0.020 Cr 619 ( 664) 479 ( 97 ^ (109) (46) 7.22 96.21

0.010 Cu (?6) ND (31) )))(66 (105) (22) ND

0.050 Dy ND ND ND ND ND ND ND

0.100 Eu ND ND NO NO ND ND 1A

0.020 Fe 20,151 22,079 10 27.212 34,605 41,9E1 (266) 1.15

2.000 K (4,E25) ND ( 4.904) ( 4,549) (4.777) ND ( 87.50) E7.5:

0.050 La NO ND ND ND ND ND ND

0 030 Li NJ ND ND NO 1+0 ND ND.
0.100 Gp (1,4E0) (1,66t) (1,c5E) (1,2E5) ( 1.374) ND (0.69)

0.005 P.o 300 (330) 328 i66 4e8 ND 0.49 97.8:

0.030 Pa NO ND NO ND ND ND ND

0.080 Na r./a n/a n/a n/a n/a n/a n/a

0.050 N! (1=5) N3 (161) (174) (199) ( 12D) ND

0.030 Ni 14,E73 16,121 1D 16,741 6,710 7.209 (432) 25.37 101.5:

0.100 P (E25) ND 3,600 (1,60E) (1,<37) ND (0.25)

0.060 FS (1,154) (1,370) (995) (1,144) 2,656 ( 117) 25.11 100.51

0.300 Pd 13 ND ND ND NO ND ND

0.3D0 Rh N7 ND ND NJ ND ND ND

0.050 55 NO ND ND ND ND ND ND

0.100 5e NO ND ND ND ND ND ND

0.500 5i (2,720) ND (2,7E7) (1,554) (1,764) ND 48.66 97.31

1.000 Sn ND ND ND ND ND ND NJ

0.005 Sr 13,EE5 15,346 11 25,031 1,260 1,468 ( 57) 1.04

0.500 7e NO N] ND NO NO ND ND

0.800
0.005

-Ih
Ti

ND
(41)

ND
(50)

ND
( 46)

ND
(34)

ND
(<D)

ND
(13)

ND
(0.01)

0 500 71 ND kD ND NO ND ND ND.
2.000 U (33,219) ( 38,672) 54,717 46,937 50,669 ND 97.64 97.61

0.010 V ND ND ( 20) ND ( 21) ND ND

0.500 N ND ND NO ND ND ND ND

0.010 Y ND ND (20 ) (20 ) ( 25 ) ND ND

0.020 Zn ( 235) (243) ( 150) (247)
/

( 303)
n/a

ND
n/a

0.01
n/a n/a

0.010 Zr n/a n/a n/a n a

Note: I Method Detecion Limi t ( NDL) - IOx IDI; '( )' results QiDL but •>IDL.

t Above 5 times MDL, results report able to 2 1/2 siqnificant digits.
3 Blank is reported In u9/9 'equiva lence' to ind icate blank effect on sample results.

4 The proc ess 'blank' has not been subtracted from the 'Sample 8 Duplica te• results.S
Above 5 times the VOL. precision is estimated at +/-10$ and accuracy a t

6 •ND' • Not Detected; Estimated Sanple Detection Limit (up/9) '(1DL In u9/mL) •(Dil Fctr).

7 If RPD f lagged with "', then RPD >20S and sample & duplicate results >MDL.

8 If Percent Differenc e ( :D) >70: a nd sample res ults >Sx NDL, chemical/physical interferences may exist.

9 Data, in cludinq cali bration/QC, srchived File ICP-325-405-1 /95D255a
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Tank BY-108, Core 99 Sludge, Post Spike Reanalysis, ICP (Na202-NaOH Fusion)

Project: TWRS
Procedure: PNL-AL0-211

ICP ANALYSIg REPORT -- Na202/2r Fusions File: m091995a
Analyzed: 09/19/95

Core 99
Post Spike Reruns (Special)

Sea 1 5ep 1 Blank Bla nk Spk
Sam Lo9/: 95-07941- 95-07941- 95-07941- 95- 07941-

Splitf: NI-SmP N1-Smp-PS N3-B1k N3- B1k-PS
ICP Dil: 5.00 5.00 5.00 5.00

011 Fctr: 3779.3 3779.3 3779.3 3779.3
Run Time: 14:16 14:20 14:D8 14:12

Post Spk
Est. 1DL Conc Sample Net PSPk Post Spk Sample Ne t PSpk Post Spk

u9/mL ug/ml Analyte ug/g ug/mL Recorery
.

u9/g
...... . ..

u9/ml
.... .

Recovery
. ...-__• ...

0.015
........

0.50
.......... .

Aq
........

ND
........

(0.61)
.. ....

121.15
. .

(64)
.

(0.58)
..
115. 5:

0.060 75.00 Al 122,327 64.48 86.01 (321) 71.44 9S. 31
0.080 2.50 As ND (2.80)

111.8%
ND (2.61) 112. 3t

0.020 2.00 B 636 1.E5 92.4% (516) 1.90 95. 11
0.010 0.50 Be ND (0.4E) 96.ES ND (0.46) 96. 41
0.005 0.10 Be ND (0.09) 90.2: ND (0.09) 90. 3%
0.100 25.00 Bi ND 23.74 95.0% ND 24.30 97. 21
0.050 50.00 Ca 4,222 47.04 94.1% 7.612 43.51 87. 0%
0.015 1.75 Cd ND 1.72 98.01 ND 1.78 101. 51
0.100 Ce ND NO ND ND ^
0.010 1.00 Co NO 1.03 102.9% ND 1.05 105. 0:
0.020 8.50 Cr (150) 8.19 96.3: ND 8.39 98. 6t
0.010 1.00 Cu (130) 0.96 95.E: (60) 0.98 97. 91
0.050 Dy ND ND ND ND
0.100 Eu NJ NO ND ND
0.020 20.00 Fe 1,209 19.18 95.9: (262) 19.53 97. 71
2.000 125.00 K ND 122.60 g8.i: ND 125.E4 IDg. S:
0.050 La ND r.J NO ND
0.030 2.00 li NJ 1.79 E9.31 NO 1.77 68. 7:
0.100 25.00 Mg NO 26.E5 107.4: ND 27.31 109. 21
0.005 1.00 M, (30) 0.96 96.2: ND 0.99 99. 2:
0.030 1.00 Ha ND (1.00) 700.1: NO (1.01) 101. 0:
0.060 106.E5 Na c/a n/a n/a n/a n/a n/e
0.050 Nd ND (0.30) (2DE) (0.07)
0.030 26.00 Ni (575) 25.60 98.5: (410) 25.97 99. 92
0.100 P 4,074 0.i1 NO NO
0.060 27.50 Fb (273) 28.01 101.E1 NO 28.78 104. 7:
0.300 H ND ND ND ND
0.300 Fh N] ND ND ND
0.050 2.50 5! NJ 2.79 111.6: ND Z.78 111. 4:

0 .100 2.50 Be NO (2.50) 99.9: ND (2.62) 105. 01
0..500 70.00 Si (3,046) 66.27 94.7: NO 68.12 97. 3%
1.000 Sn NO ND NO ND
0.005 0.50 Sr (69) 0.46 92.7: (54) 0.47 93 .51
0.500 Te ND ND NO NJ
0.800 Th KD NO ND NO
0.005 1.00 Ti (53) 0.94 94.3' ND 0.98 98 .21
0.500 2.50 Ti ND (2.6E) 115.3: ND (2.64) 105 .61
2.000 100.00 U ND (88.92) 88.9: ND (87.75) 87 .8t
0.010 1.00 V (66) 0.94 93.55 ND 0.98 98 .11
0.500 N ND ND ND ND
0.010 Y MD NO ND ND
0.020 1.00 Zn ND 1.10 110.0% (69) 0.97 97 .1%
0.010 4.50 Zr n/a n/a nA n/a n/a n/h

Note: 1 Method Detecion Li mit (s9ri) • 10x 10L: results 41DL but •1101.
2 Above 5 times MDL, results reportable to 2 1/2 signif icant digits.
3 81ank is reported in ug/g ' epuivalence' to indicate biank effect on sample res ults.
4 The P rocess blank ' has not been subtrac ted from the 'Sample & Dupl icate' resu lts.
5 Above 5 times the MDL, prec ision is esti uted at d4 0i and accuracy at H-15: .
6 'ND' • Not Detecte d; Estiva ted Sample De tection Limit (ug/g) •(10L in ug/mL) •(Dil Fctr).

7) Data. including calibration/QC, archived File
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Table 2-3a : Tank BY-108, Core 99 Drainable Liquid, Segment 2, ICP (Acid Digestion)

TWRS ICP ANALYSIS REPORT Analyze Date: 09/12/95
Procedure: PNL-ALO-211 • Sample Results - - Acid Digestion •• File: 0091295a

MfTE: JA ICP N873520 Report Page 1 of 2
Cere 99 Drainable Liquids

Sey 2 Seg 2
Sanp Logl: 95-07932- 95-07932- 95-07932- 95-07932-

Al Sam Al SemDil A2 Dup A2 DupOil

Di1 Fctr: 125.00 625.00 125.00 625.00
ICP Dil: 10.00 50.00 10.00 50.00

1 `--------- 5aeple--------->Ic_--_----Duplicate---_--_->^
Analyte ug/mL u9/ml LD ug/mL ug/mL :D

----------- --------- --------- -.- ......... ......... ---
Aq ND ND ND ND

Al 35.454 36,139 21 34,929 34,667 1%

As (30) NO (32) ND

B 43 (43) 40 (41)

Be ND ND ND ND

Be ND ND NO ND

Bi ND ND ND ND

Ca ND ND ND ND

Cd ND ND ND ND

Co (9) (B) (9) (9)

Cr 280 285 2t 277 277 01

Cu (4) ND (4) ND

Dy ND NO ND ND

Eu ND ND ND ND

Fe 118 (123) 117 (120

K 2,E56 (2,716) 2.614 (2,713

La ND ND ND ND

Li ND NO ND ND

Mg ND ND ND ND

Mn ND ND NO ND

NO (14) NO (14) ND

Na Ovriing 201,647 OvrRng 188,042 87

Nd ND NO ND ND

Ni 310 319 31 306 314 31

P 467 (456) 462 (453)

Pb 91 (76) 91 (86)

Pd ND ND ND ND

Rh ND NO ND ND

Sb ND ND ND NO

Sr ND ND ND ND

Si ND ND ND ND

Sn ND ND ND ND

Sr ND ND ND ND

Te ND ND ND ND

Th ND ND ND ND

Ti ND ND ND ND

T1 (76) ND (75) ND

U ND NO ND ND

Y ND ND ND ND

N (63) ND ND ND

Y ND ND ND NO

Zn (7) ND (7) ND

Zr ND ND ND ND

95-07932-
A3 Blank

12.50
1.00
Blank----->(

u9/mL
--------- -----

ND)

NO
20
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
24
ND
ND
ND
NO
ND
ND
ND
ND
(25)
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

>MDL

>MDL

••Estinated••
iDL MDL

u9/mL u9/mL

------- -------
0.015 0.1500
0.060 0.6000
0.080 0.B000
0.020 0.2000
0.010 0.1000
0.005 0.0500
0.100 1.0000
0.050 0.5000
0.015 0.1500
0.100 1.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000
0.050 0.5000
0.100 1.0000
0.020 0.2000
2.000 20.0000
0.050 0.5000
0.030 0.300D
0.100 1.0000
0.005 0.0500
0.030 0.3000
0.080 0.8000
0.050 0.5000
0.030 0.3000
0.100 1.0000
0.060 0.6000
0.300 3.0000
0.300 3.0000
0.050 0.5000
0.100 1.0000
0.500 5.0000
1.000 10.0000
0.005 0.0500
0.500 5.0000
0.800 8.0000
0.005 0.0500
0.500 5.0000
2.000 20.0DD0
0.010 0.1000
0.500 5.0000
0.010 0.1000
0.020 0.2000
0.010 0.1000

Note: 1 Above 5 times NDL, results reportable to 2 1/2 significant digits. results 40L but '>IDL.

2 Blank is reported adjusted for the an 'werage samp le volume•.

3 The process 'blank' has not been subtracted from the 'Sample & Duplicate' results.

4 Above S times the NDI, precision is estimated at d-10S and accuracy at +/-155.

5 ND' - Not Detected; Estimated Sample Detection Limit ( ug/mL) •(IDL in u y /ml) •(Dil Fctr).

6 If Percent Difference ( SD) >l0i and sample results >Slt MDL, chemical/physfcal interferences may exist.

7 '>NDL' indicates analyte found in process blank above the MUI.

8) Data, including calibration/QC, archived File 1CP-325-405-1/950255a
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TSb1C2-3a: Tank BY-108, Core 99 Drainable Liquid, Segment 2, ICP (Acid Digestion) - cont.

Projecta TNRS 1CP ANALYSIS REPORT
Procedure: PNL-ALO-211 •••• QC Results •••••
MLTE: JA ICP N873520

09/12/95 : Analyzed
a>091295a : File

Report Page 2 of 2

Sey 2
Samp LopF »> 95-07932- 95-07932-

A4 Soq+Spk AS B1k Spk Post Spk
Spk Oil Fctr » 100.00 100.00

San Di1 Fctr 125.00
ICP Di1 »> 10.00 1.00

<------ ----- -- ---- ---- - --- ---
---

---- -------- --- --
-------

---> _-______-_->
Avera9e ConcpreSpk Spk Ne t Spk t Bl keN 10S IPOStSpk Post

1Analyte
4

Al i A2
/ L

205 STD in Sam/B14
RPD Fl /

Cent k CntrlSyk Sp
1

5Dk STD Spike S7

.....
up m

........ .
p up mL uq/ml

... ... ...... . ...
up/ml

.....
Rec F 9 ug/mL Re c Flp u9/mL ug/mL Ret Flp

Ap ___
.. .. .... .... ... ......... ... . ... ...... ......... .... ...

Al 35„192 1% 1000 10.000 12.93 129.33 N 8.619 86. 21 N
As
B 42 6%
Be ---
Be ---
B1
C. --- 500 5.000 5.92 118.5% N 4.236 64. 7%
Cd -•- 25 0.250 0.24 93.4t 0.207 82. 6%
Ce
Co
Cr 279 11 150 1.500 1.38 92.0: 1.314 87. 62
Cu ---
Dy ---
Eu
Fe 118 Is
K 2,635 21 2000 20.000 20.69 103.4: 16.984 84. 9%
La ---
Lt ---
M9 ___
Mn -•- 10 0.100 0.09 94.4% 0.088 67. 7:
MC
Na 194,6c5 71
Nd
Ni 308 1t 500 5.000 4.70 94.1% 4.539 90. 8s
P 465 1:
Pb 91 1% 500 5.000 4.92 98.5% 4.373 87. 5%
Pd ---
Rh ---
5b °
Se ---
Si --- 1000 10.000 10.53 105.3t 9.833 98. 31
Sn ---
Sr ___
Te
Th ---
Ti ---
T1 ---
U -•- 2000 20.000 19.64 98.2% 17.555 87 .8%
V
N ___

Y -
In ---
Zr --- 50 0.500 0.41 n/a 0.438 87. 61

Not e: Il Above 5 times NDL, results re portable to 2
Ab

1/2 si nificant dt 9 tts.')' results 40L but •>IDL.
2 ove S times MDL, precision is estimated at +/-1 and accuracy a t •-lSi.
3 Nhere 'BHnk' results are >IDL the blank has been subtracted from the 'Spike [entrol•.
4 Speke Flag (N) indicates spike is outside the QC recovery criteria .
5 If 203 flag - '•', Than RPD 120S and both sample results >MDL.
6 If splke is <25S of sample concentration, Rec is not calculated as tndicated by the 'n/a'.
7 If sample or dupliute results are O1DL then average is not calculated (i.e., ..... ).
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Table 2-3b : Tank BY-108, Core 99 Drainable Liquid, Segment 3, ICP (Acid Digestion)

Project: TWRS ICP ANALTSIS REPORT Malyze Date: 09/12/95
Procedure: PNL-ALO-211 • • Sample Results -- Acid Digestion •• File: m091295b

M6TE: JA ICP V87352 0 Report Page 1 of 1
Core 99 Dra1nable Liquids

Sty 3 Sey 3
Samp Loqe: 95-07935- 95 -07935- 95-07935- 95-07935-

AS Sam Al SamDil A2 Dup AZ DupDil

Dil Fctr: 125.00 625.00 125.00 625.00
ICP Dil: 10.00 50.00 10.00 50.00 ••Estimated••

1<.........Sample--------->^<........Duplicate-------->^ 20% , 1Dl 191L
Malyte

........... ..
ug/mL

....... .
uq/mL

........
SD uq/ml
... ......... .

uq/mL SD RPD F19
........ ... .... ...

u9/mi.
. .

up/mL

AQ ND ND ND ND
. ....
D.OIS

......
0.1500

Al 37,441 37,802 1% 37,429 38,529 31 0% 0.060 0.6000
As (34) ND ( 32) ND 0.080 0.8000
B 44 (46) 45 (49) 0: 0.020 0.2000
Be ND ND NO ND 0.010 0.1000
Be ND ND ND ND 0.005 0.0500
Bi ND ND ND ND 0.100 1.0000
Ca ND ND ND NO 0.050 0.5000
Cd ND ND ND ND 0.015 0.1500
Ce ND ND ND ND 0.100 1.0000
Co (9) (9) ( 9) (9) 0.010 0.1000
Cr 294 304 3S 291 300 31 1% 0.020 0.2000
Cu 00) (E) (10) (E) 0.010 0.1000
Dy ND ND ND ND 0.050 0.5000
Eu . ND ND ND ND 0.100 1.0000
Fe 97 (101) 104 (109) 8 0.020 0.2000
K 2,760 (2,7E7) 2,E11 (2.8iE) it 2.000 20.000D
La ND ND ND ND 0.050 0.5000
Li N'J ND ND RD 0.030 0.3000
Mg ND ND ND ND 0.100 1.0000
Mn ND NO ND ND 0.005 0.0500
No 05) ND (15) ND 0.030 0.3000
Na ovrNnq 1E5.321 OvrFng 194.961 57 0.060 0.6000
Nd NO ND ND NJ 0.050 0.5000
Ni 233 247 4% 243 256 51 2- 0.030 0.3000
P 452 (453) 157 (45t) it 0.100 1.0000
Pb 100 (9 9) 07 (8E) 2S 0.060 0.6000
Pd ND ND ND ND 0.300 3.0000
Rh ND ND ND ND 0.300 3.DD00
Sb ND NJ ND ND 0.050 0.5000
Se ND ND ND ND 0.100 1.0000
Si (10E) ND ( 119) ND 0.500 5.0000
Sn ND ND ND NJ 1.000 10.0000
Sr (2) ND ( 5) (5) 0.005 0.0500
To ND ND ND NO 0.500 5,0000
Th ND ND ND ND 0.800 8.0000
Ti NJ ND ND NO 0.005 0.0500
71 (77) ND (77) ND . 0.500 5.0000
U ND NO ND ND 2.000 20.0000
V ND ND ND ND 0.010 0.1000
4 776 (78D) 772 ( 777) it 0.500 5.0000
T ND ND ND ND 0.010 0.1000
Zn (12) ND ( 12) ND 0.020 0.2000
Zr ND ND ND ND 0.010 0.1000

Note: I Above 5 times MDL, resu lts reportable to 2 1/2 siqnificant digits. results 41DL but •>IDL .
2 Bla nk is reported adjus

'
ted for the an 'ave ra y e sasy+le vtlutN•.

'' li l3 The process blank his resunot been subtracted from the Sample 6 Dup cate ts.
4 Above 5 times the MDL, precision is estima ted at •/-105 and accuracy at •/-155 .
5 'NO ' • Not Detected; Es timated Sample Detection Limit (up/mL) •(1Dl in u9/ml) •(Dil Fctr).
6 If Percent Difference ( 1D) >10: and sample results >SX MDL, chemtcal/physical interferences may exist.
7 If 20% flag • '••, then RPD 1205 AND both sample and duplicate results »NL.

8) Dat a, tncluding calibra tion/QC, archived File ICP-325-405-1/ 95D255a
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Samole Preoaration and Analysis :

The IC analyses were performed on the water leaches prepared from

homogenized material from Core 99 Segment I and Quarter Segments 2A, 2D, 3A,

and 4A through 4D and on dilutions of the drainable liquids from Segment 2 and

Segment 3. The water leach samples were prepared following procedures

PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples.' The

leaches and dilutions were performed in the SAL with sample and QC solution

aliquots being transferred to the Inorganic Analysis Group for IC analysis.

All IC analyses for the anions fluoride, chloride, nitrite, nitrate,.

phosphate, and sulfate were performed on a Dionex 4500i Ion Chromatograph

system following procedure PNL-ALO-212, "Determination of Inorganic Anions by

Ion Chromatography."

Analytical Results :

The IC analytical results are presented in Tables 2.4a through 2.4e. The

IC analyses were conducted on 9/14/95, 9/18/95, and 9/28/95; the results

reported are restricted to the 9/14/95 and 9/28/95 runs due to consistent

failure of the verification standards on 9/18/95. The results for the

drainable liquids are reported in pg/mL and the results for the water leaches

of the sludges in µg/g. After applying the dilution and leaching processing

factors, the typical detection limits are 30 µg/mL (or 30 µg/g) halides and

50 µg/mL (or 50 µg/g) oxy-anions. However, due to the necessity to dilute the

samples to assure that all reported results fell within the calibration range,

some reported detection limits are adjusted for additional analytical

dilutions.

Quality Control, Precision, and Accuracy :

Sample and duplicate results are reported for both drainable liquids and

water leaches of the sludge segment and quarter segment samples. Matrix

spikes, blank spikes, and leach processing blanks are also reported for the
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sludge samples, as well as a dilution blank for drainable liquids.

Significant difficulties were experienced with fluoride and phosphate

analyses. The fluoride is impacted by significant interferences (most probably
from organic anions which elute near the same retention times a fluoride), and
the phosphate appeared to experience a matrix-related interference or column

degradation (i.e., the verification standard for phosphate experienced

consistent failure). The phosphate is considered to be reasonably reliable

since ICP phosphorus analysis of the same samples confirms the reported

phosphate results; however, the fluoride results are considered best available

estimates. Beside phosphate and fluoride, nitrite and sulfate also slightly

degrades with time and additional sample loading on the column. Based on the
continuing calibration verifications standards, nitrite and sulfate may be
bias high by as much as ten percent.

The RPD between duplicates is used to evaluate the precision of the

sample processing, analytical sampling, and IC analysis. The majority of RPD

values meet the TCP 10% criteria; however, a few anions demonstrate very poor

RPDs (i.e., up to 90%) for specific samples. The poor RPDs are attributed

primarily to the inconsistency of the sample material and/or the inability to

obtain fully representative analytical samples. Reanalyses were performed for

the majority of the samples exhibiting greater than 20% RPD; the reanalyses

confirmed the original results. Very large RPD are restricted primarily to

Segment 4 samples (4A through 4D); this is not unrealistic since Segment 4 is

most likely the tank heel and may represent the largest variability in the

tank material.

The accuracy of the IC results is estimated by the matrix spike recovery.

Low recoveries on matrix spikes provide indications of matrix interferences

which may adversely affect the reported analytical results. The matrix

spiking solution was prepared based on the best available information on the

anion concentrations suspected within Tank BY-108. Unfortunately, many of the

matrix spikes are unusable due to the fact that the tank concentrations are

significantly higher than anticipated. The spikes for Cl, NO2, and NO3 for

the drainable liquids, F and PO4 for the sludges could not be recovered due to

the high concentration of the anions in the samples. The only matrix spike
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spike meeting the 90-110% TCP criteria was SO4 for the drainable liquids.

However, other than those spikes too low to recover, all matrix spikes

recovered within the 75%-125% acceptance criteria of the governing QA plan.

In general, recoveries on blank spikes were good, except for Cl for the

sludges (i.e., 120%) and NO2 for both the sludges and drainable liquids (i.e.,

86% and 88%, respectively). Degradation of the column, most likely caused by

insoluble sample matrix components depositing on the column, was observed for

all runs which involved Tank BY-108 leach samples.

The leaching/dilution processing blanks provide information on the

contamination potentially introduced during the dilution process. Very

slight chloride, nitrate, and sulfate blank concentrations were observed.

However, these blanks typically have no impact on the reported results, since

the anion concentration in the samples is high compared to the blank

concentration.

The IC water leach blanks reported in Tables 2.4a through 2.4e have been

increased from those reported in the IC data package (see Appendix Q. The IC

blank is typically calculated using an nominal 1 mL (or 1 g) "equivalent"

sample size. However, the drainable liquids were processed using an average

0.2 mL samples size and the sludges were processed using a average 0.5 mL

sample size. Therefore, the blank concentrations (or detection limits)

reported in the data package have been increased 5-fold for the drainable

liquids and 2-fold for the sludges. This provides a better representation of

the blank's contribution to the sample concentration. Also, the IC results

reported in the data package for the drainable liquid samples are calculated

in µg/g; the results reported in Tables 2.4a through 2.4e have been adjusted

for density and reported as pg/mL.
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Samole Preoaration and Analysis :

The total cyanide analyses were performed "directly" on homogenized

material from Core 99 Segment 1 and Quarter Segments 2A, 20, 3A, and 4A

through 4D, and on diluted drainable liquids from Segment 2 and Segment 3.

The sludge and drainable liquid samples were pre-treated and distilled

following procedure PNL-ALO-285, "Total Cyanide by Remote Microdistillation

and Argentometric Titration". The microdistillations were performed in the

SAL and distillates transferred to the Inorganic Analysis Group for subsequent

cyanide determination. Total cyanide was determined either by argentometric

titration or calorimetrically using a Lachat Autoanalyzer following procedure

PNL-ALO-289, "Total Cyanide Determination by Spectrophotometry (Manual or

Automated) or Argentometric Titration".

Analytical Results :

The total cyanide results are presented in Tables 2.4a through 2.4e.

Since the total CN was anticipated to be very high in Tank BY-108, titrations

were initiated on the distillates prepared from the microdistillation

operation. The initial samples were titrated, i.e., sludge Segments 1 sample

and duplicate and Segment 2A sample and duplicate, and measured essentially no

appreciable cyanide. Based on this information, the residual solutions from

these samples and the remaining segment samples were analyzed

calorimetrically. The results reported from agrentometric titration for

sludge Segment 1 sample is an upper estimate only, and since the entire sample

was titrated, there is no calorimetric result available. All sludge samples

are reported in µg/g and the drainable liquids are reported in µg/mL.

Oualitv Control, Precision, and Accuracv :

Sample and duplicate results are reported for both drainable liquids and

each segment and quarter segment. Distillation blanks, matrix spikes, and

spike blanks are also reported for the distillation batch. In addition to the
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SAL distillation batch QC samples, an additional distillation was performed by

the Inorganic Analysis Group to provide an alternate verification standard to

validate the calibration curve established by the calibration standards. For

total cyanide, the distilled blank spike is considered the laboratory control

standard; this standard recovered at 89% and 88%. Although this recovery is

within the 85%-115% acceptance criteria for the governing QA Plan, it exceeds

the 90%-110% criteria of the TCP. Besides the control standard, the

continuing calibration verification standard failed to meet the 90%-110% TCP

accuracy requirement, but is also within the 85%-115% acceptance criteria of

the governing QA plan.

. The TCP has established a 10% criteria for precision; the RPD between

sample and duplicate is used to evaluate the precision of the cyanide

analysis. Sludge Segment 1 RPD is unavailable due to the inability of the

titration method to accurately measure low cyanide concentration. Also, since

Segment 4C sample and Segment 4D duplicate were lost during the

microdistillation, no RPDs could be calculated for these segments.

The accuracy of the total cyanide method ( i.e., distillation and

analysis) is estimated by the use of matrix spikes. Low recoveries on matrix

spikes suggest that the reported results may be bias due to matrix

interferences. The spike levels were selected based on the expected cyanide

content of the tank material; however, in general the tank drainable liquids

and sludge contained significantly less cyanide than anticipated. The spike

recoveries were reasonably good at 88% for the drainable liquid and 79% for

the sludge. Although the spike recovery for the sludge did not meet the TCP

90%-110% criteria, the spike is not considered representative of the samples

since the spike is two orders of magnitude above the maximum sample

concentration and required very high dilutions to be measured

calorimetrically.

The distillation blank provides information regarding cyanide

contamination introduced during the distillation and/or measurement process.

Except for the Segment 4C sample and the Segment 4D duplicate, which have

suspect results, the blank contributed less than 1% to any sample.

3- 94



WHCrSD-WM-DP- REV•L

Besides the estimate reported for the Segment 1 sample, the results for

the Segment 1 duplicate and the Segment 2A sample and duplicate are also

reported as estimates, since the initial volume of the distillate and the

final volume remaining (after attempts at measuring the cyanide by titration)

are not accurately known. The volumes remaining after the attempt at

titrating these samples is required to calculate the concentration of cyanide

in the aliquots taken for the calorimetric measurement. These volumes have

been estimated by weighing; however, errors associated with estimating the

volume are not expected to affect the final reported concentration for these

segments by more than five to ten percent. Due to the small added

uncertainty for Segment 1 and Segment 2A results, and the loss of the

Segment 4C sample and 4D duplicate, redistillation and analysis was considered

for these segments. However, with the highest cyanide concentration being

about 25 times lower than the threshold action limit, no reruns were

performed.

Total Organic Carbon Total Inorganic Carbon. & Total Carbon Analysis

Sample Preparation and Analysis :

The total organic carbon, total inorganic carbon, and total carbon

(TOC/TIC/TC) analyses were performed "directly" on homogenized material from

Core 99 Segment 1 and Quarter Segments 2A, 2D, 3A, and 4A through 4D, and on

diluted drainable liquids from Segment 2 and Segment 3. The TOC/TIC/TC

analyses of the core sludge segments and quarter segments were performed by

the SAL using a UIC Coulometrics system following procedure PNL-ALO-381,

"Determination of TC, TOC, and TIC in Radioactive Liquids, Soils, and Sludges

by the Hot Persulfate Method." Dilutions of the drainable liquids were also

performed in the SAL and sample aliquots then transferred to the Inorganic

Analysis Group for subsequent UV-catalyzed TOC/TIC/TC analysis using a

Dohrmann DCBO system following procedure PNL-ALO-382, "Solution Analysis:

Carbon."
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The TOC/TIC/TC analytical results are presented in Tables 2.4a through

2.4e. The drainable liquids are reported in µg/mL and the sludge segments and

quarter segments are reported in µg/g. For all TOC/TIC/TC analyses, the

results exceed the estimated method detection limit of the method used; that

is, 30 µg/g TIC and 50 µg/g TOC for the hot persulfate method, and 50 µg/mL TC

or TIC for the UV-catalyzed solution method. For the hot persulfate method,

the TIC and TOC are analyzed on each sample and the TC is obtained by

summation. For the UV-catalyzed solution method, the TC and TIC are analyzed

on each sample and the TOC is obtained by difference.

Oualitv Control. Precision, and Accuracy :

Sample and duplicate results are reported for both drainable liquids and

each segment, and quarter segment sample. Processing blanks are also reported

for the drainable liquids, since the drainable liquids were diluted by SAL

prior to TOC/TIC/TC analysis. However, no processing blanks are reported for

the sludge segment samples analyzed by the direct hot persulfate method. This

method requires results to be corrected for the average blank carbon levels,

as well as the average check standard recoveries. Therefore, all sludge

sample results have been corrected for the blank contribution and the check

standard recovery. Matrix spikes are included for both the drainable liquid

UV-catalyzed analyses and the sludge segment hot persulfate analyses.

Neither the hot persulfate method nor the UV-catalyzed method undergo

user calibration for the carbon measurements; the calibration of the

instrumentation is established by the manufacturer. Both methods verify

instrument response by the use of check standards. The hot persulfate method

uses the check standards to adjust the reported result for the average

standard recovery. The recoveries demonstrated by the hot persulfate method

ranged from 90.5% to 97.1% for TIC and 87% to 96.6% for TOC. Although two

TOC standards recovered at less than the 90% recovery required by the TCP, the

average TOC recovery used to correct the analytical results was above 90% for

each analytical run. Since the analytical results are corrected for the
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average standard recovery, the demonstrated recovery should not affect the

quality of the reported results.

The RPD between duplicates is used to evaluate the precision of the

analytical laboratory sample processing and analysis. The majority of the RPD

values for sludges (analyzed by the hot persulfate method) meet the TCP 10%

criteria. However, a few sludge samples and both drainable liquid samples

(analyzed by the UV-catalyzed method) do demonstrate very poor RPDs (i.e., up

to 58% for the sludges and 75% for drainable liquids). The poor RPDs for the

sludges are attributed primarily to the inconsistency of the sample material

and/or the inability to obtain fully representative analytical samples. In

the case of TOC for the UV-catalyzed method, the poor RPDs are attributed to

the small difference between the TC and TIC sample concentrations.

The accuracy of the TOC/TIC/TC results is estimated by the matrix spike

recovery. Low recoveries on matrix spikes provide indications of matrix

interferences which may adversely affect the reported analytical results. The

hot persulfate TOC/TIC/TC results show excellent recovery for Segment•1, but

very low recovery for Quarter Segment 4A. Although the TOC/TIC are very high

in Quarter Segment 4A, the TOC/TIC spikes added were 25% above the TOC/TIC

measured in the sample, which should have provided adequate spike for

determining recovery. Considering this and the fact that the RPD for Quarter

Segment 4A is very good, suggests that the low spike recovery is matrix-

related (perhaps a high salt content), and that the carbon values reported may

be bias low. The UV-catalyzed TOC/TIC/TC sample spike recoveries were quite

poor for both TC and TIC, recovering at 130% and 69%, respectively. Since the

blank spike recoveries are within the 90%-110% acceptance criteria, the poor

spike recoveries on the drainable liquids are attributed to poor analytical

reproducibility (i.e., 28% RPD on TIC) and matrix interferences (e.g.,

possible residual suspended solids after filtering).

The processing blank for the drainable liquid samples analyzed by the UV-

catalyzed method provides information on the contamination potential

introduced during the dilution process. A very slight TC blank concentration
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was observed. However, it has no impact on the reported results, since the TC

concentration in the samples is very high compared to the blank concentration.
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Table 2-4a : BY-108, Core 99 Drainable Liquid, Segment 2 & Segment 3,
Anions/Carbon/CN

Segment 2 Dratnable Liquid

Analyte ALO Log i
Sample

/mL
Duplicate

/mL
RPD
X

81ank
/mL

Saq Spk
XRec

Blk Spk
XRee

CN 95-07932-G 715 711 <1 0.25 88 Be

TOC 95-07932-J 1400 3100 72 <50 -- --

TIC 95-07932-J 8500 6400 28 <50 69 98

TC 95-07932-J 9900 9500 5 64 130 110
Fluoride 95-07932-C <400 <400 n/a <35 75 100

Chloride 95-07932-C 3300 3300 0 <35 n/a 100

Nitrite 95-07932-C 57100 56300 1 <70 n/a as

Nitrate 95-07932-C 230000 236000 2 110 n/a 103

Phos phate 95-07932-C 700 700 0 <70 76 94

Sulfate 95-07932-C 1100 1000 10 80 93 95

Segment 3 Drainable Liquid

Analyte ALO Log t
Sample
(pg /mL)

Duplicate
/mL)

RPD
(X)

Blank
/mL)

Smp Spk
(%Rec)

B1k Spk
(%Rec)

CN 95-07935-G 521 532 2 -- -- --

TOC 95-07935-J 2400 1100 72 -- -- --

TIC 95-07935-J 7200 8100 11 -- --

TC 95-07935-J 9600 9200 4 -- -- --

Fluoride 95-07935-C <600 <600 -- -- --

Chloride 95-07935-C 3400 3400 0 -- -- --

Nitrite 95-07935-C 60500 61100 1 -- -- --

Nitrate 95-07935-C 204000 226000 10 -- -- --

Phos phate 95-01935-C 1300 1300 0 -- -- --

Sulfate 95-07935-C 1600 1600 0 -- -- --

Notes:
(a) "<^ indicates not detected above reported value.
(b) RPD - "n/a" when either sample or duplicate are <MDL.
(c) Smp Spk ="n/a" when Sample result >4X spiking level.
(d) --" indicates analysis not performed on sample; e.g., only one Blank, Sample Spike, and

Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
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Table 2-4b

S^nmen4 1 S1uAnn

BY-108, Core 99 Sludge, Segment 1 and Segment 2A,
Anions/Carbon/CN

Anelyte ALO Log i
^le

/
Duplicate RPD

X
Blank Siq Spk

XRse
Blk Spk
XRec

CN 95-07941-6 <260 ( e) 95 (f) n/a 0.6 79 89

TOC 95-07941-J 1290 920 33 -- 94 --

TIC 95-07941-J 1150 1170 2 - 100 --

TC 95-07941-J 2440 2090 15 --

Fluoride 95-07941-C 6600 5400 20 420 n/a 100

Chloride 95-07941-C 700 700 0 80 80 120

Nitrite 95-07941-C 8000 8200 2 <60 85 86

Nitrate .95-07941-C 55000 67000 20 160 111 101

Phos phate 95-07941-C 63000 52000 19 <60 n/a 91

Sulfate 95-07941-C 1300 1100 17 120 87 97

Cneewnt 2A S1udnn

Analyte ALO Log i Saaqle

04/g )

Duplicate
(fig/ g )

RPO
(X)

Blank
/ )

Si Spk
(XRec)

Blk Spk
(XRea)

CN 95-07942-G 116 f) 120 (f) 3 -- -- --

TOC 95-07942-J 890 870 2 -- -- --

TIC 95-07942-J 1470 1590 8 -- --

TC 95-07942-J 2360 2460 4 -- -- --

Fluoride 95-07942-C <500 <500 n/a -- -- --

Chloride 95-07942-C B00 800 0 -- -- --

Nitrite 95-07942-C 12400 11300 9 -- -- --

Nitrate 95-07942-C 590000 610000 3 -- -- --

Phos hate 95-07942-C 2200 2100 5 -- -- --

Sulfate 95-07942-C 9o0 900 0 -- -- --

Notes:
(a) indicates not detected above reported value.

(b) RPD ="n/a" when either sample or duplicate are <MDL.

(c) Smp Spk ="n/a" when Sample result >4X spiking level.

(d) --" indicates analysis not performed on saiple: e.g., only one Blank. Sample Spike, and

Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.

(e) Sample result estimated by titration; see narrative.
(f) Estimated value based on an estimate of final distillate volume used for calorimetric

analysis; see narrative.
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Table 2-4c : BY-108, Core 99 Sludge, Segment 2D and Segment 3A,

Anions/Carbon/CN

Segment 2D Sludae

Analyte ALO Loy /
Sample
(MY/

Dupliaate
Oft/0)

RPD
X

B1ank
(Molo)

Sap Spk
XRec

Blk Spk
XRec

CN 95-07943-G 149 135 10 -- --
TOC 95-07943-3 2490 2090 17 -- --
TIC 95-07943-J 2340 2480 6 -- --
TC 95-07943-J 4830 4570 6
Fluoride 95-07943-C 3900 3800 3 -- -- --
Chlaride 95-07943-C 1200 1100 9 -- --
Nitrite 95-07943-C 20800 19300 7 -- --
Nitrate 95-07943-C 247000 254000 3 -- --
Phos hate 95-07943-C 1410( 13500 4 -- -- --
Sulfate 95-07943-C 9800 9500 3 -- -- --

Se nt 3A Sludge

Analyte ALO Log /
Saaple

/ )
Duplicate
(Mg/g )

RPD
(X)

Blank Sep Spk
(%Rec)

Blk Spk
(XRec)

CN 95-07944-G 195 191 2 -- -- --
TOC 95-07944-J 3540 2670 28 -- -- -

TIC 95-07944-J 13100 9100 36 -- --
TC 95-07944-J 16700 11700 35 -- -- --
Fluoride 95-07944-C 5600 4800 15 -- -- --
Chloride 95-07944-C 1200 1100 9 -- -- --
Nitrite 95-07944-C 20300 17700 14 -- -- --
Nitrate 95-07944-C 235000 329000 33 -- -- --
Phos hate 95-07944-C 7600 9700 24 -- -- --

Sulfate 95-07944-C 19600 15400 24 -- -- --

Notes:
(a) indicates not detected above reported value.
(b) RPD ="n/a" when either sample or duplicate are <MDL.
(c) Smp Spk ="n/a" when Sample result >4X spiking level.
(d) "--" indicates analysis not performed on sample; e.g., only one Blank, Sample Spike, and

Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
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Table 2-4d : BY-108, Core 99 Sludge, ement 4A and Segment 48,

Anions/Carbon/CN

Seament 4A Sludoe

Malyte ALO Lop f
^le
It! /

Duplicate
/

RPD
X

81ank
Uft /9)

Sy Spk
XRec

Illk Spk
(Mac )

CN 95=07945-6 742 760 2 -- -- --

TOC 95-07945-J 16500 17100 3 -- 80

TIC 95-07945-J 13600 12700 6 -- 63 --

TC 95-07945-J 30100 29800 1 -- --

Fluoride 95-07945-C 8300 5200 46

Chloride 95-07945-C 1400 1200 15

Nitrite 95-07945-C 35000 31000 12

Nitrate 95-07945-C 101000 197000 64

Phosphate 95-07945-C 19700 13400 38

Sulfate 95-07945-C 57800 21400 92

Seament 48 Sludce

Analyte ALO Log /
SaMP1; Oupl icatc (RPD 81 an; S^^ 81^

CN 95-07946-G 1660 1650 1 -

TOC 95-07946-3 13900 13300 5 -- -- --

TIC 95-07946-3 5090 5530 8 -- -

TC 95-07946-3 19000 18800 1 --

Fluoride 95-07946-C <600 <500 n/a

Chloride 95-07946-C 1500 1400 13 -- -- --

Nitrite 95-07946-C 48000 44000 9 --

Nitrate 95-07946-C 69000 65000 6 --

Phos hate 95-07946-C 32000 46000 36

Sulfate 95-07946-C 6000 4000 40 -- -- --

Notes:
(a) indicates not detected above reported value.

(b) RPO = "n/a" when either sample or duplicate are <MDL.

(c) Smp Spk ="n/a" when Sample result >4X spiking level.

(d) "--" indicates analysis not performed on sample; e.g., only one Blank, Sample Spike, and
Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
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Table 2-4e : BY-108, Core 99 Sludge, Segment 4C and Segment 4D,

Anions/Carbon/CN

Se nt 4C Sludge

Analyte ALO Loy i
^le Duplicate

/
RPO
z

Blank
/

Sp Spk
zRec

Blk Spk
XRec

CN 95-07947-6 (e) 1660 n/a -- -- --

TOC 95-07947-J 5600 4170 29 -- -- --

TIC 95-07947-J 10500 11000 5 -- -- --

TC 95-07947-J 16100 15200 6 --

.Fluoride 95-07941-C <600 4500 n/a -- -- --

Chloride 95-07947-C 1400 1300 7 -- --

Nitrite 95-07947-C 42000 43000 2 -- -- --

Nitrate 95-07941-C 54000 53000 2 -- -- --

Phos hate 95-07947-C 60000 67000 11 -- -- --

Sulfate 95-07947-C 15000 17000 13 -- -- --

Segment 40 Sludge

Analyte ALO Log t
^le

/g)
Duplicate

Qip/g )

RPD
(X)

Blank
/9)

Saq Spk
(XRec)

Blk Spk
(XRec)

CN 95-07948-G 1150 ( e) n/a -- -- --

T0C 95-07948-J 3140 3700 16 -- -- --

TIC 95-07948-J 6050 6910 13 -- -- --

TC 95-07948-J 9190 10600 14 -- -- --

Fluoride 95-07948-C <500 <400 n/a -- -- --

Chloride 95-07948-C 1300 1100 17 -- -- --

Nitrite 95-07948-C 40000 34000 16 -- -- --

Nitrate 95-07948-C 50000 42000 17 -- -- --

Phos hate 95-07948-C 79000 78000 1 -- -- --

Sulfate 95-07948-C 21000 9000 80 -- -- --

Notes:
(a) indicates not detected above reported value.
(b) RPO ="n/a" when either sample or duplicate are <MDL.
(c) Smp Spk ="n/a" when Sample result >4% spiking level.
(d) --" indicates analysis not performed on sample; e.g.. only one Blank. Sample Spike, and

Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.

(e) Distillation prep sheet indicates 95-7947 sample and 95-7948 duplicate lost during
distillation.
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SECTION 3

RADIOCHEMISTRY
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Radiochemical Analvsis
WHGSD WM DP / Z , REV._/

Radiochemical analyses were performed on fusion preparations of samples

from Segments 1, 2A, 20, 3A, 4A, 4B, 4C, and 4D and on acid digestions of the

drainable liquids from Segments 2 and 3. In all cases a sample and a

duplicate were analyzed; for each batch of samples, a hot cell blank was also

analyzed. The fused samples were analyzed for total alpha, total beta, 90Sr,
238.239+24oPu, uranium, and by gamma energy analysis. The drainable liquids were

only analyzed for total alpha, total beta, and by gamma energy analysis.

Initially, all of the fusion samples were obtained from the potassium

hydroxide fusion preparation. Due to contamination problems noted with one of

the blanks for this fusion, analyses were also performed for two samples and a

blank prepared by sodium peroxide fusions.

Results for all radiochemical analysis performed on Tank BY-108 are

presented in Tables 3-1 through 3-4. It should be noted that both the

relative percent difference (RPD) and mean difference (MD) have been

calculated. The MD takes individual sample uncertainty into account. Thus, a

mean difference less than 1.96 indicates that there is 95% confidence that the

sample and duplicate results are in agreement. When the RPD fails but the MD

meets this criteria (<1.96) sample precision should be considered acceptable.

Total Aloha Analyses -- Table 3-1 : Total alpha analyses were initially

performed according to procedures PNL-ALO-420/421. In this method, small

aliquots are dried on counting disks and counted using Ludlum scintillation

counters. Two problems were noted leading to further analyses. First, the

samples for this tank have a very high beta-gamma/alpha ratio. Attempts to

make counting plates with reasonable levels of alpha activity resulted in

unacceptably high levels of beta-gamma activity. Consequently, samples had to

be further diluted resulting in very weak alpha activity and prolonged

counting times of 4-8 hours. It was further observed that the counting plates

contained residual solids, suggesting probable alpha attenuation due to the

residual mass. Although the mass loading due to the sample material was very

low (typically < 0.1 mg), solids loading from the fusion flux may have

resulted in an alpha absorption effect. Selected samples were reanalyzed
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using about half the amount of material in an attempt to determine potential
mass absorption effects. Since these tests indicated that mass absorption of
the alphas was indeed a problem, most of the samples were reanalyzed with and
without a matrix spike of a 239PU standard. The net Z39PU count rate data was
then averaged resulting in an average mass absorption correction of
0.722 ± 20%. This factor was applied uniformly to all data for fused samples
No correction was applied to the drainable liquid data since these samples
were prepared by acid digestion ( no additional salt flux).

The large relative uncertainty for the mass absorption correction is
attributable to the loading density on the 1-inch counting plates. This
uncertainty more fairly represents the "gross" nature of the alpha measurement
from a complex matrix. At the low alpha levels detected in these samples, a
20% uncertainty should be inconsequential. Isotope-specific analyses are
needed to obtain more accurate alpha data.

As a check on the quality of the data, an attempt was made to compare the
total alpha results with the sum of the Pu and Am measurements.

Unfortunately, zalAm data are not available for most of the samples since Am
analyses were not requested. Although 241Am can also be detected by gamma
energy analysis, positive results were only obtained for three samples. The
compton scattering background from the higher-energy, high-activity 137Cs
precludes direct gamma measurement of za1Am in the rest of the samples.
Hence, there are only three cases where a direct comparison of total alpha and
Pu/Am data can be made. In these cases, results are in reasonable agreement;
in the other cases it appears that the results are consistent, but not
conclusive.

The general agreement between samples and duplicates is poor; however,
the uncertainties are quite high for the total alpha data. As discussed
below, sample contamination is clearly evident in some of the samples
accounting for the high RPD values seen with samples for Segments 1 and 2.

It is also evident that hot cell blanks for the first hot cell

preparation batch (95-07941-HCB and 95-07942-H3) indicate significant
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contamination above the required level of 5% of the sample activity; however,

this was not a problem for subsequent hot cell preparation blanks. Sample

95-07942-H3 is the worst case with alpha contamination higher than the sample,

but less than the sample duplicate. Consequently, analyses were rerun on the

sodium peroxide hot cell fusion preparation, where samples were available.

(Such samples have an "N" label, rather than a"H.") The hot cell blank for

this preparation (95-07941-N3) indicated no detectable alpha activity.

Unfortunately, such samples were not available for sample 95-07942; however,

total alpha results for samples 95-07943 and 95-07944 are slightly less than

the original fusion preparation results, suggesting that some alpha

contamination may be present for these samples.

Plutonium Analyses -- Table 3-1 : Plutonium separations and alpha energy

analyses were performed for all of the fusion samples following procedures

PNL-ALO-423/422. Samples were run in three batches, as indicated in the

tables, and standard and matrix spike recoveries for 239PU were excellent for

all three batches. Agreement between samples and duplicates is poor for the

first hot cell preparation batch, although agreement is better for the

subsequent hot cell preparation batches.

The first hot cell preparation blanks (especially 95-07942-H3) indicate

significant plutonium contamination, falling between the sample and duplicate

for 238 Pu and exceeding both the sample and duplicate for 23s+z4oPu. It is

further interesting to note that the hot cell contamination appears to be

predominatE>-ly 238Pu whereas the samples themselves are predominately 239'240PU.

This ratio can thus also be used to gauge the extent of the hot cell

contamination. The sodium peroxide hot cell prep blanks indicate a much lower

level of contamination and, as with the total alpha, the Pu levels are also

lower than the first contaminated hot cell prep samples. Although the hot

cell blanks still exceed the 5% criteria even for the sodium peroxide fusion,

the absolute alpha activity levels are quite low (< 1 nCi/g). Hence, it might

be concluded that it is difficult to measure such low levels of alpha activity

for samples prepared in our hot cells due to facility contamination.
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Most of the Pu activity appears to be concentrated in Segment 4 where Pu

levels are typically 100 times higher than for the other segments. This trend

is also mirrored in the total alpha data, although Segment 1 may indicate some

contamination problems due to the high 238/239+240 Pu ratio. Hence, although

contamination problems are evident for both total alpha and plutonium

measurements in Segments 1 and 2, these segments appear to contain only about

1% of the alpha activity contained in the Core 99.

Total Beta Analyses -- Table 3-2 : Total beta analyses were performed on all

samples using procedures PNL-ALO-430/431. In this method, small aliquots of

the prepared samples are dried on counting plates and counted using beta gas

flow proportional counters. Due to the much longer range of beta particles,

there was no concern regarding mass absorption effects as seen with the total

alpha measurements.

Most of the total beta measurements show reasonable agreement between the

sample and duplicate except for sample 95-07946. The reasons for this

difference are not understood, but may be due to sample heterogeneity, as will

be discussed later.

As with the alpha and plutonium data, the first hot cell prep batch also

shows significant beta contamination, especially for the blank 95-07942-H3.

The sodium peroxide fusion blank shows no beta contamination; however, the

total beta results for these samples are in good agreement with the potassium

hydroxide fusion samples.

The total beta activity results are in good agreement with the sum of the

90Sr/90Y and 137Cs data, as discussed later.

90Sr Analyses -- Table 3-2 : 90Sr separations were performed for all of the

fusion samples following procedure PNL-AL0-433/431. In this method, 90Sr is

separated, dried on counting plates, and counted using beta gas flow

proportional counters. A count is taken as soon as possible after the
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separation and about three days later to measure the ingrowth of the 90Y

daughter activity.

The agreement between samples and duplicates is acceptable except for

samples 95-07944 and 95-07946. The first hot cell fusion preparation batch

again shows significant 90Sr contamination in the blank 95-07942-H3, which is

significantly higher than many of the samples. This may account for the high

RPD value seen for sample 95-07944. The high RPD for sample 95-07946 may be

attributable to sample heterogeneity, as discussed later.

Gamma Enerav Analyses -- Table 3-3 : Gamma energy analyses were performed for

all samples using procedure PNL-ALO-450. Ten milliliters of the sampled

prepared in the hot cell were directly counted using germanium gamma

detectors. In all cases, the 137Cs activity completely dominated the gamma

measurements. 241Am was detected in three samples and lsa•1ssEu was seen in

four samples. 60Co was seen in some samples; however, the data are quite

erratic suggesting that this might be due to hot cell contamination. 40K was

also detected; however, this was not reported since this activity may be due

to naturally occurring 40K contained in the potassium hydroxide fusion prep

material.

The agreement between samples and duplicates for 137Cs is generally quite

good, except for sample 95-07942 (RPD = 32%) where there is known to be

significant hot cell contamination, as evidenced in the blank 95-07942-H3 and

discussed previously for other analyses. The sodium peroxide hot cell blank

indicates no contamination and the samples prepared by this method are in good

agreement with the 137Cs results for the potassium hydroxide fusion.

As a check on the quality of the data, the total beta activities were

compared to the sum of twice the 90Sr (to account for the 90Y daughter) results

plus the 137Cs data. Although each beta emitter has a different efficiency

for detection, 90Sr/90Y and 137Cs have nearly identical beta counting

efficiencies. The good agreement between the total beta activity and the

90Sr/90Y and 137 Cs activity sum indicates that these three isotopes account for

nearly all of the measured beta activity.
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Sample 95-07946 appears to show significant heterogeneity effects between

the sample and duplicate for both the total beta, 90Sr, and 137Cs results. All

three results have high RPD values; however, the total beta activity is in

excellent agreement with the sum of the 90Sr/90Y and 137Cs activities. This

suggests that a real difference between the sample and duplicate exist and may

have occurred during the hot cell preparation.

Uranium Analyses -- Table 3-4 : Total uranium measurements were performed for

all of the fused samples following procedure PNL-ALO-445. In this method, the

fluorescence induced by a laser is measured with the sample in solution both

before and after the addition of a uranium standard (method of standard

addition).

Agreement between samples and duplicates is generally acceptable except

for samples 95-07942 where hot cell contamination is quite evident, as

discussed previously. Unfortunately, the sodium peroxide hot cell blank also

indicates similar levels of uranium contamination. However, it should also be

pointed out that most of the uranium is contained in Segment 4 and that the

uranium concentrations are at least a factor of 100 times lower in the other

segments. As with the alpha problem, this may again be pointing to

difficulties in detecting low levels of uranium in samples prepared in our hot

cells.

Also, it should be noted that the uranium results from the ICP (see

Tables 2-Ic and 2-1d) track very favorably with the fluorescence uranium

result.
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Ta ble 3 - 1 : Tank BY-108. Core 99 Alpha Analysis Results

TO1dA1pIW Pu
Rep Analylkd ToldApna «/-% AndyBCd 238-Pu .a% 239.240,PU ./-%

SanY7k Humtxr Botr;h^ BINM ud/O e?or Bal[h ud/o err9r uQ/o Mr6r

Segment I
95-07941-H1T FMnp 1 422E02 22 1 210E-02 21 5.97E-03 23
95-07941-F121 I F/dup 1 1.91E-01 21 1 6.33E-03 B 5.37E-03 a
MeanDRrerMCe Ibi 1.42 0.21
RPD 128 x 86 x 11 x
95-07941-HCB 'I F/bh 1 7.80E-03 27 1 263E-03 11 105E-03 14

tld 1 101% 1 98%
rtss 1 101%
blk 1 9JE-01 1 <1.7E-04 <1.7E-04

Segment 2 Drainabia Uquld (uCl/mu • '
95-07932-Al 3 Nmp 2 3.65E-03 29
95-07932-A2 3 NtluP 2 <13Ed3
95-07932-A3 3 NDdk 2 <13E-05

Sagmant2A
95-07942-HI 1 F/snp 1 1.86E-03 47 1 122E-03 16 3.53E-04 21
95-07942-142 1 F/dup I 7.84E-03 28 1 2.43E-03 11 828E-00 15
Mean DMlerence 1.27 1.83 1.64
RFU 123 x 66 x 80 x
95-07942-H3 1 F/blk 1 4.66E-03 27 1 1.52E-03 12 1.45E-03 12

Segment 2D
95-07943-H1 1 F/smp 1 4.19E-03 25 1 1.15E03 9 1.43E-03 9
95-07943-42 1 F/dup 1 280E-03 26 1 235E-04 13 9.15E-04 11
Mean DNterence 0.54 4.24 $ 1.58
RPD 40 x 132 x 44 x
95-07943-N1 4 FLsnU 3 2.10E-03 47 3 1.95E-04 16 9.75E-04 12

sttl 3 102%
blk 3 <1.7E04 <1,7E-04

Segment 3 Drainable Uquid (uCi/mL)
9507935-A1 3 A/vnP 2 <1.4E-03
95-07935-A2 3 NduP 2 <1.4E-03

Segment 3A
95-07944-H1 1 F/srnP 1 9.29E-03 23 1 1.87E-03 11 3.36E-03 11
95-07944-H2 1 F/tlup I 1.01E-02 23 1 1.60E-03 10 5.02E-03 10
Meon Dlnerence 0.13 0.52 1.33
RPO 8 16 x 40 x
95-07944N1 4 FZ/9np 3 7.99E03 31 3 4.72E-04 13 3.08E-03 10
05-07941-N3 4 F]/blk 3 <2.4E-03 3 2.84E-04 34 1.52E-04 37

Segment 4A
95-07945-H1 2 F/snp 1 1.50E-01 22 2 1.11E-02 14 2.19E-01 9
95-07945142 2 F/dup 1 1.74E-01 22 2 3.02E-03 16 1.09E-01 10
Meon Dtnerence 024 2.48 S 2.44 S
RPD 15 x 114 x 67 x
95-07945-H3 2 F/dk 1 <1.0E-03 15 2 5.04E-04 23 3.19E-04 25

sftl 2 103%
n 2 92%
dk 2 <1.9E-04 <1.9E-04

Segment 4B
95-07946-H1T 2 F/snp 1 3.78E-01 21 2 6.60E-03 15 2.47E-01 9
95-07946-H21 2 F/dup 1 2.82E-01 21 , 2 6.06E-03 16 1.94E-01 9
Aneon DMlerence 0.48 0.19 a94
RPD 29 x 9 24 x
95-07946-HCB 2 F/t4k 1 7.14E-03 25 2 3.34E-03 11 7p3E-04 15

Sagmont4C
9507947-H1 2 F/mp 1 4.50E-01 21 2 9.58E-03 14 1.42E-01 10
95,07947+12 2 F/dup 1 293E-01 21 2 7.54E-03 13 1.37E-01 9
Meon Delerence 0.70 0.61 0.13
RPD 42 x 24 x 4

Segmanl4D
95-07948-H1 2 F/mP 1 3.67E-01 23 2 1.23E-02 13 1A9E-01 10
9507948-42 2 F/dup 1 3.026-01 21 2 9.15E-03 14 1b5E-01 11
MeanDBference 0.31 077 0.08
RPD 19 x 29 x 2

S. "memdRerencereeu8lspearertlrmaeqrxlto1.9YatMreb95%canetla,ce8wtlMfworexlhaenWe4ual.

' 1mD • tortple, auP = pkpFCate, blk. rn9lhWf 61orYC Ftd. Aordartl
F. KOIi- KN03 Fu/an In N ourVe. FZ. Na202 - NoOH FuYm in Zr GnX3fle. A. Atltl paestbn

x. RPD vdue Y Pealer man 10%.
•• OrYy Or9Fro01e I1qrK1>torrplBs a9 reported in uCUmL.

3- iii



WHGSD-WM-DP- L^E, REV. 1
Table 3 - : Tank BY-108. Core 99 Beta Analysis Results

Prep Totd Beto +/- % 9-90 Sr-90 +/- %
Samds Nmber Batch _ uCVP srra AS uCl/a error

Segment 1
9507941-H1T 1 F/mp 2.61E.01 3 1 3.43E.00 8
95-07941-H2T 1 F/tlry 221E.01 3 1 294E.00 8
AMr,n Dll/erence 1.95 048
RPD 17 x 15 x
95-07941iiCB 1 F/blk 6.02E-01 10 1 1.19E-01 30

std 1 104%
ms 1 114%
dk 1 <3.3E-02

Segment 2 Drainable L)quld (uCI/mL) "
95-07932-Al 3 Nsmp 1.42E.02 4
95-07932-A2 3 Ndr.p 1.44E+02 4
Mean DBference 0.12
RPD 1
95-07932-A3 3 A/blk 1.93E-03 6

Segment 2A
95-07942-H1 1 F/amp 2.39E01 3 1 2.60E-01 16
95-07942412 1 F/dup 3.03E.01 3 1 2.70E-01 15
Meon DlMerence 2.76 3 0.09
RPD 24 x 4
95-07942-H3 I F/bIk 1.07Ea01 4 1 1 ABE+00 9

Segment 2D
95-07943-HI I F/smP 4.94E+01 3 1 2.94E.00 8
95-07943-112 1 F/tlup 4.57E+01 3 1 2.87E.00 8
Mean Ditterence 0.92 0.11
RPD 8 2
9507943-N1 4 F7JSmp 5.45E+01 3 3 283 8

Segment 3 Dra(nable Liquid (uCi/mL) "
95-07935-A1 3 Nrnp 1.46E+02 4
95-07935-A2 3 A/dup 1.41 E+02 4
Meon DlHerence 0.31
PPD 3

Segment 3A
95-07944-H1 I F/smp 5.23E.01 3 1 5.32E.00 8
95-07944-H2 1 F/aup 6.31E.01 3 1 1.01E+01 8
Mean Difference 2.20 S 2.62 S
RPD 19 x 62 x
95-07944-NI 4 FZ/rnp 5.15E.01 3 3 6.65E+00 9
05-07941-N3 4 F2/bik <9. E-01 3 <3.3E-02

sld 3 90%
• blk <2.4E-02

Segment 4A
95-07945--11 1 2 F/smp 7.37E+02 4 2 3.38E.02 8
95-07945-1-12 2 F/oup 7.21E.02 4 2 3.69Ei02 8
Meon Difference 0.19 0.39
RPO 2 9
95-07945-H3 2 F/blk 1.30E-01 15 2 4.3E-02

ata 2 116%
ms 2 96%
blk 2 <3JE-02

Segment 48
95-07946H71 2 F/smp 1.22E.113 4 2 5.33E+02 8
95-07946-1-121 2 F/aup 8.41E+02 4 2 3.76E.02 8
Mean D8lerence 3.20 $ 1.50
RPD 37 x 35 x
95-0794644CB 2 F/blk 2.36E-01 11 2 <3.75-02

Segment 4C
9507947-HI 2 F/smP 2.52E.113 4 2 5.89E+02 8
95-07947-H2 2 F/dup 2.71E+03 4 2 6.62Ee02 8
Mean Difference 0.64 0.51
RGD 7 12 x

Segment 4D
95-07948-H1 2 F/smp 3A9E.03 4 2 7.65E.02 B
95-07948H2 2 F/dup 3.84E+03 4 2 8.56E+02 8
MeanDBference 0.35 0.50
RPD 4 11 x

S• the mean dRerence resu0 k greater than or equd to 1.96. Inere Is 95%con8tlence that the two rexlls ae not equd.

- irnP • sarWle. duP • dtrPk.'ale. bk. me8was bWrlK mi • mPtrh fpAce. sla . stvl"tl
F. KOH - KNO3 FWPn In N cnK•Ue. FZ. Na202 - NaOH FWon h Zr bnrtlde. A. Acid Dpeslbn

x. RPD vdue h greater than l0%.
-' QVy Drab+abie UqrYa samples are reported h uCl/mL.
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Table 3-3 : Tank BY-108, Core 99 Gamna Energy Analysis ( GEA) Results

C6-60 +/-% Cr-134 +/-% C037 +/-% Eu-154 +/-% Er155 N-% ArrH241 +/-%

SaRlple Numbel -^ ud/0 ERGr uCl/0 Ea uCl/G Erta YcI/O Bla UcvQ Bfa up/a Brpr

Segment I
95-7941-HIT F/snp 8:49E-03 12 4F-03 202E.01 3
95-794140 F/aup <A E-03 Q1-02 1.77E.01 3
Mean Dttterence 1.55
RPD 13 x
95-7941-HCB F/h8c 1.17E-03 15 147E-03 18 4.30E-01 4
95-7941-N3 <6.E-03 <5E-03 3.81E-02 12 QE-02 Q1-02

Segment 2 Drainable l)quld (uCi/mL) "
95-7932-Al Nanp <3. E-03 4. E-02 1.29E+02 6 ^. E-03 <1. E-01
95-7932-A2 NatP <3. E-03 <3. E-02 1.30E.02 6 <d. EQ9 <1. E-01
Neaf Ditferenpe 0.05
RPD 1
95-7932-A3 Nblk <4. E-0e 4. E-0E 7.91 E-04 35 <6. E-04 <l. E-03

Segment 2A
95-7942-HI F/srp Q.E-02 <5.E-02 239E.01 5
95-7942-112 F/aup 4. E-03 <2.E-02 3.30E.01 3
Mean D8lerence 2.93 5
RPD 32 x
95-7942-H3 F/dk 1.64E-03 15 <4.E-03 9.36E+00 4

Segment 2D
95-7943-H1 F/srp 1.94E-03 14 <81-03 4.82E+01 3
957943-142 F/tlup 2.83E-03 17 <91-03 4.53E+01 3
MeanDtference 0.81 0.73
RPO 37 x 6
95-7943-N1 F/rnp <6.E-03 <3.E-02 523E.01 3 Q.E-02 <81-02

Segment 3 Drainable Llquid (uCl/mL) "
95-7935-Al Nrnp <3. E-03 <4. E-02 1.41E+02 6 <7. E-03 d. E-01
95-7935-A2 Ntlup <3. E-03 <3. E-02 1.37E+02 6 <7. E-03 <1. E-01
Mean Dif/erence 0.17
RPD 3

Segment 3A
95-7944-H7 F/srnp 3.29E-03 10 <9E-03 4.34E+01 3
957944-112 F/dup 2.30E-03 13 <8E-03 4.96E+01 4

Mean Deterence 1.11 1.31
RPD 35 x 13 x
95-7944-N1 FZhmp 7.82E-3 6 <7E-03 4.33E+1 6 <4.E-03 Q1-02

Segment 4A
95-7945-HI F/snp 1.32E-02 3 <5.E-03 7.05E+01 3 3.93E-02 3 3.83E-02
95-7945-H2 F/tlup 5.44E-03 5 <4.E-03 7.21E+01 3 3.54E-02 3 3.67E-02
Mean DBference 8.08 $ 0.26 1.23 0.19

RPD 83 x 2 10 x 4

95-7945-H3 F/blk 2.22E-03 9 <61-04 6.05E-02 4 Q. E-03 4. E-03

Segment4B
95-7946-H1T F/mp 6.21E-03 14 d.E-02 1.13E.02 3 8.28E-02 4 8.62E-02

95-79e64121 F/aw 7.75E-03 11 QF-02 9.48E.01 3 6.20E-02 5 6,75E-02
Mepn DBference 0.63 2.06 $ 229 $ 0.67

RPD 22 x 18 x 29 x 24 x
957946-HCB F/dk 1.75E-03 16 <1 F-03 Q. E-03 d E-03

Segment 4C
95-7947-H1 F/srp c3. E-02 <4.E-01 1.208+03 5 <2 E-01 Q. E+00

957947-H2 F/aw 4. E-02 <4.E-01 1.34E+03 5 <2 E-01 <2. E.00

Mean Dmerence 0.78
RPD 11

Segment 4D
95-7948-H1 F/rnp <4. E-02 <5E-01 208E.03 5 Q. E-01 Q E+00

957948-H2 F/aup d. E-02 <5E-01 212E+03 5 Q. E-01 Q. E+00

Mepn DBference 0.13

RPD 2

S- ths mean a8erenr:e re.sJt is aeoter thpn a eC}x1 to 1.96 tMre is 95% axMdenOe ttqt to two realh ae not equa.

• fmP• sartpb, aup - tlup100te, dk. me8roas b1aYc
F- KOH - KTp3 Fu9a1 h N rnlade. FZ - Na202 - NOOH Ftdpn In Zr auCCis. A. ACitl DlOestlpn

<3. E-02
1.16E-01 15

<4. E-03
Q E-02

<7. E-02
<7. E-02

c6. E-04

<l. E-01
<6. E-02

<2. E-02

<4. E-02
<3. E-02

<8.E-02

<7. E-02
<7. E-02

<4. E-02
<3. E-0'2

4. E-0'2

8 1.94E-02 45

8 1.64E-02 40
0.14
17 x

Q.E-03

12 <9. E-02
14 3.20E-02 65

c3. E-03

<8. E-01
<7. E-01

<1. E+00
QE.00

^ Qvy Ranade UWtl xorrpler ae repprtetl in u(7/mL.

-3- 113



WHGSD-WM-DP-NC^ REV.
T ble 3 -4: Tank BY-108, Core 99 Uranium Analysis Results

Prep M1oMk.+d WWUn ./-%
Sartck+Nmber Bptcn BotGr w/d arr«

Segment 1
95-07941i11T 1 F/snp 1 1.01E.02 14
9507941-42T 1 F/dup 1 1.02F.02 14
Nem Dmerenpe 0.02
RPD 1
9507941+1CB I F/bIk I 3.33E.01 35

aftl 1 105%
blk 1 c5.E-02

Segment 2A
95-07942-H 1 1 F/anp 1 2.20E.01 51
95-07942-H2 1 F/dup 1 3.05E.01 35
Near Dlnerence 0.27
RPD 32 Y
95-07942-113 1 F/6Ik 1 1.58E.01 67

Segment 2D
95-07943-HI I F/snp 1 126E.02 5
95-07943-H2 1 F/dup 1 124E.02 5
Nean DpHerence 0.11
PPD 2
95-07943-41 4 F2/Yrp 3 1.35E.02 5

std 3 105%
blk 3 l1.6E-02

Segment 3A
9507944-111 1 F/Smp 2 5.O1E+02 24
95-07944-H2 1 F/dup 2 5.35E+02 18
Mean Difference 0.11
RPD 7

$1d 2 100%
blk 2 <5. E-01

95-07944-N1 4 FZ/Snp 4 4.72E.02 17
05{17941-N3 4 FZ/Dlk 3 1.34E.01 67

std 4 105%
blk 4 4.3E-01

Segment4A
9507945-H7 2 FRmp I 3.23E.04 6
95-07945-H2 2 F/dup 1 3.19E.04 5
Mean DlNerence 0.08
RPD 1
9507945-H3 2 F/blk I 2.196+01 48

Segment 4B
95-07946H1T 2 F/gnp 2 5.49E.04 21
95-07946-H2T 2 F/dup 2 4.86E404 24
Mean Di/lerence 0.19
PPD 12 x
95-07941HCB 2 F/dk 1 d.1E+01

Segment 4C
9507947-H1 2 F/snp 5 4.67E.04 21
95-07947-H2 2 F/dup 5 4.82E.04 16
Mepn Dnerence 0.06
RPD 3

std 103%
blk c7. E-01

Segment4D
95-07948-H1 2 F/mp 2 4.58E.04 26
9507948-112 2 F/dup 1 5.04E.04 5
Neai DBlerence 0.19
RPD 10

NOTE: K the mean afferenCe rexlt ts Qeater than or eqixi to 1.96 tnere b 95%con8dence tlqllne Aw realts ae not eaxf.

rnp - sample. dup. d,ipicote. bor. metnods Olorlc std . storWVd
F. KOH - IOJ03 Futlon in N atcB7*. F2= Na202 - N[AH Fulm h Zr qutlde. A. Acid dgesMn

z. RPD vclue 8 gredfer ttwr 10%.
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325 BUILDING STAFF
SIGNATURE LIST Page 1 of 2

ANALYST NAME INITIALS WRITTEN NAME WRITTEN INITIALS

QA/QC

KJ KUHL-KLINGER KJK -

OP BREDT OPB

JD MATHESON JDM ^ D

RG SWOBODA RGS

PROJ MG PORT

KL SILVERS ' KLS /^[S

BM THORNTON BMT

DL BELLOFATTO DLB

TL BURRUSS TLB

EA NELSON EAN

LE TOOKER ' LET

SHIELDED ANALY7ICAL LABORATORY

RT STEELE RTS ^

KJ SMITH KJS ^ ^fL

FV HOOPES FVH

CE CHAMBERLIN CEC

LP DARNELL LPD

IC HENRY ICH

JK RAU JKR

INOR NIC

MW URIE MWU

DL BALDWIN DLB

BJ COOK BJC

PK MELETHIL PKM

MM O'NEILL MMO M.O

JJ WAGNER JJW

D ORTIZ DO

DR SANDERS DRS

( L:\PPC\DATAPKG\CORE99
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325 BUILDING STAFF
SIGNATURE LIST Page 2 of 2

ANALYST NAME INITIALS WRITTEN NAME WRITTEN INITIALS

ORGANIC

EW HOPPE EWH

GS KLINGER GSK g^ K

GA ROSS GAR

MJ STEELE MJS

RADIOCHEM R

LR GREENWOOD LRG

SK FADEFF SDF

RT RATNER RTR

TL TRANG -LE TLT I Itan - L2 7-7 L

KA POEPPEL KAP

KK THOMAS KKT

PROCESS CHEMISTRY

JM TINGEY JMT

SM HEINISCH SMH

PR BREDT PRB P. ([^^,^ p(^B

DL ALEXANDER DLA

GM RICHARDSON GMR

0 RINEHART DR

SM TINGEY SMT ^1-'--

Li\PPC\DATAPKG\CORE99
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DON'T SAY IT -- Mrlte It! Date: September 28, 1995

To: File (BY-108 Core Analysis) Fro®: KL Silvers
Iti^

Subject: BY-108 SAMPLES RECEIVED WITHOUT CHAIN-OF-CUSTODY

Tank BY-108 Core 99, Segments 1-4 were received from the WHC 222-S Laboratory

starting on August 15 and completing on August 25, 1995. All shipments were

documented via a Radioactive Shipping Record (RSR). No chain-of-custody

documentation accompanied the shipments. Sample identification (i.e. sample

number) was communicated by a fax. During the removal of samples from the

shipping casks it was noted that the sample numbers for Segment 4A, 4B, 4C,

and 4D did not match the previous faxed sample identification information.

The WHC point of contact (POC) was contacted and the issue communicated. The

POC advised that Segment 4 had been further subsampled (30g) into new

containers with new identification numbers. The new numbers were later faxed

and the correlation to sample identification completed.

^
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WHC-SD-WM-DP-,86-', REV. /

Page 1 of 1 Chain of Custody Number TWC-45

ACL CIfAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99. Semnent I and Otr Segment 4B ORIGINATOR HLRF

APPLICABLE TEST INSTRUCTION TI95-TWC-O1

ANALYSIS REQUESTED OR DEPARTMENT Homogenization Test

PREP METHOD N/A

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

!
P

^rU

y5-679y1_T-1
BY-108, C99, S1-
Top ^7 7i

p 4
"P 5 ^^C $-25-$5

- - - -
95-9994-I H2TiR"'r

--------------'----
BY-108, C99, S1-

---

s'^

----- ----Cr ---------------- --------------

^
q5-o77y1-T-2- Top Dup C^C ^^$- r--------------

'

- ------------------
BY-108, C99, Sl-

----------------- ------- ----- -------------- - -----

q5-o75y1- ^-I
______._______f_

Bottom
___________________ _________________ _____________ !^l^i __-________;I5

95-6,B4a BY-108, C99, Sl-
^ c 5/

'-
Bottom Dup
------ ---'--------- --'-------------

(G 5
- ----------

E
-`-------------

^-^ y
-----^--^r

95-049i6ffA
L
st

75 o ty6 T
BY-108, CP9, Qtr
S 4B T7 -I
eg

o

-B49d6-I^a^5

: ;i:

------ --- -----------

S-o74z
------ ----------------- --- -- ---------------- ^=--^ S

45^@ 19
9 S-o74^6 3 I
--- --'- --

BY-108, C99, Qtr
Seg 4B Bottom

--
^
------ -

Zy

/

f5

^
--- --- ---------------- - - _- - ------

Ot"
t5-O1t46-B-Z

-----------'-----
BY-108, C99, Qtr
Seg 4B Bottom

^Lt^- ^̂ ^ -%

D

----------------
-------------- ----

up

------------------
------------------

------------------
------------------

-----------
---------

------------------
------------------

-----
------------

Original - Project Management

Copy - Sender
Copy - Receiver
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Page 1 of I Chain of Custody Number TWC-51

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR FI{,$L

APPLICABLE TEST INSTRUCTION T795-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Chemical Analyses per Test Instruction

PREP METHOD None

ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

95-07945
----- -

7716 `7-6-1$ 1957C^
----- -------

95-07946
------------------
7717

------
_-

---- ------
1- L•- ^S

_-__-_-_

------'------------
95-07947
-----`-- ---

-------------------
7718

-

- ----------------
'0^-^-

- -- - -
IF- b- 'IS --- ------------ --- ----------

-- -----
95-07948
----

----------- -------
7719

-----------------
4&111^

-------------
'- ^- f S

--- ------------ --- ----------

-------------
95-07935
--------- -----

------------------
7398

----------------
YV0"'

------------
`-7 - 6- 15

--- ----------- --- ----------

- ---
95-07932
------------------

---------------- ---
7397
-------------------

-----------------
^^3---
--------- --

-------------
^-6-r5

--- ----------- -- ----°---

95-07944
------------------

7379
- -----

---- --

-

-------------
1-(, - S 5

-

--- ----------- --- ----------

95-07942
-

- ------------- -

7506

- ----------------- - -------------- -
7 ' 6-15

---------------- --------------

- ------
95-07943
-----------------

------------------
7505
----- ---------

----------------
Sctd^

------------
9- 6- SS

--- ------------ -- ---------

95-07941
-----------

------------------

7504
----------------

--------------------- -------------------

)- G- -i,S
---

---------------

--- --------------

-----------------

---------------

-- ----- -----

Original - Project Management
Copy - Sender
Copy - Receiver

3-128



WHGSD-WM-DP- ^ REV1

SAL TO LAB CHAINS OF CUSTODY
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WHC-SD-WM-DPl-^REVL

Piee 1 of 1 Chain of Custody Number TWC-46

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99. Segment I ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Homogenization Test - ICP

PREP METHOD Ni/KOH Fusion

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE

NUMBER DESCRIPTION

95-07941-HIT BY-108, C99,

------------------
Segmtnt 1-TToP

- - - ---- ----------------- -- ----^-- ---- ------'---- - ------------
95-07941-H2T BY-108, C99,

Segment 1-Top

------------------
Dup
------------------- ------ ---------- ---- ------- ------ -------- ---- ---------

95-07941-14CB
-----------------

Methods Blank
------------------ ------ ---- ---- ---- ------ ------ -------- --- --------

95-07941-H1B BY-108, C99,

`-----------------
Segment I-Bottom
----'-'------------ -'-

95-07941-H2B BY-108, C99,
Segment 1- Bottom

------

----------------

-----------------

------- ---------

.----------------

--------------------

---------------- -

------ ---------

Dup
-------

------------------

---------------------

------------------

------------------

-------------------

--- ------- ---------

---------------

----------------

----------------

- ---------------- --

----------------

---------- ------

-------------------

-------------------

-------------------

------------

------------

------------- --

-----------

-----------

------------

-------------

---------- ---

U
---------------

---------------

-----------------

---------------

---------------

------------------

-----------------

-----------------

--------------

-------------

--------------

-----------

--------------

-------------

------
------

-------- -----

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Cuetody Number TWC-47

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99. Segment I ORIGINATOR SQL

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Homogenization Test - GEA

PREP METHOD Ni/ICOH Fusion

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

95-07941-HIT BY-]O8, C99,
S t 1 T `('J /' f

------------------
egmen - op--------------- ---- ^---------- ^g=-^- ` •------- ----- ------------

95-0'7941-H2T BY-108, C99,
Segment 1-Top

------------------
Dup
---------------- ------ --------- ------ ----- ----- ------- ----- -------

95-0'7941-HCB
-----------------

Methods Blank
------------------- ------ ---------- ------ ------ ------- -------- ------ -------

95-0'7941-HIB BY-108, C99,

--------------
Segment 1-Bottom
------------------- ------ ---------- ----- ------ ------- --------

95-07941•H28 BY-108, C99,
Segment 1• Bottom ^ yfl/fs

/

Sl/^ 5^^^^ ^

------------------

---------------°

------------------

-----------------

----------------

------------------

-------------------

-------------------

-------------------

-------------------

----

----------------

-----------------

-----------------

-----------------

-----------------

------------------

------------

-------------

-------------

------------

-------------

----------

---------------

---------------

----------------

----------------

----------------

-----------------

-Y------------

--------------

--------------

--------------

-------------
--------

-

Origimil - Project Management
Copy - Sender
Copy - Receiver
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Page I of 1 Chain of Custody Number TWC-48

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99- Ouarter Seament 4B ORIGINATOR SAI,

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Homogenization Test - ICP

PREP METHOD Ni/KOH Fusion

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

95-07946-H1T BY-108, C99, Qtr

-'--
Segment 4B Top
--°---------------

f "̂"----------- - -^-/----rŷ -- -
J^

- -- ---r'2-------
q

-1-^------
95-07946-H2T BY-108, C99, Qtr

Segment 4B Top

-'-----------------
Dup
---------'--------- ---- ----------- ---- -------- ------ -------- ------

95-07946-HCB
------------------

Methods Blank
------------------- ---- ----------- ---- -------- ------ -------- ----- -------

95-07946-H1B BY-108, C99, Qtr
Segment 4B

-'-----------------
Bottom
-------------- --- ----- ----------- ---- -------- ------ --------- ---- --------

95-07946-H2B BY-108, C99, Qtr

Segment 4B

-----------------

----------------

-----------------

----------------

-----------------

------------------

-----------------

------------------

Bottom Dup
-------------------

------------------

------------------

------------------

-------------------

-------------------

--------------------

--------------------

-----------------

----------------

----------------

----------------

----------------

------------------

------------------

------------------

-------------

------------

------------

------------

------------

-------------

-------------

---------------

----------------

---------------

---------------

---------------

---------------

- --------- ------

-----------------

------------------

--------------

--------------

------------

-------------

------------

----------

-----------

--------------

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number TWC-49

ACL CfIAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99. Ouarter Semnent 4B ORIGINATOR -SAL

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Homoaenization Test - GEA

PREP METHOD NUKOH Fusion

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

95-07946-HIT BY-108, C99, Qtr
-----°°---------- SeBment 4B To----P /^CLIcGc------------

p ^^
d--=/_=-^--

/̂ dp
^"----^^^

•
-^-=^-ys--

95-07946-H2T BY-105, C99, Qtr
Segment 4B Top

-----------------
Dup
------------------ ------ --------- ----- ------ ------ ------- ----- -----

95-07946-HCB
----------

Methods Blank
------------------ ------ --------- ------ ----- ------ -------- ----- --------

95-07946-HIB BY-108, C99, Qtr
Segment 4B

------------------
Bottom
-------------- - ------ ---------- --___ ______ ___---- ----'-- '--'- --'---'-

95-07946-H2B BY-108, C99, Qtr
Segment 4B

--_----,-------__-_

------------------

-------'--'-------

-------'-----------

-----------------

--------------

---------- ---

Bottom Dup

-------------------

-------------------

-------------------

-------------------

------------------

-----------------

----------------

-----------------

-----------------

------------------

------------------

-----------------

-------------

-------------

---------

--------------

-----------

--------

----------------

----------------

-'--------------

------------------

-----------------

--- ----------

--------------

--------------

------------

-----------

-----------

---------

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 C6aIn of Custody Number TWC-50

ACL CAAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99. Semnent I and Otr Seement 4B ORIGINATOR $AL

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT Homogenization Test - ICP

PREP METHOD HNO3-HCI Acid Digestion

ACLSAMPLE SAMPLE SENDER DATE RECEIVER DATE

NUMBER DESCRIPTION

-07941-HIT BY-108, C99,
Segment 1 Top
----------'-

_^^ .^_1=9i- ------ -y ^ 9S

i-07941-H2T

1

BY-108, C99,
Segment I Top
Dup

9'5-07941-HCB
'-'---------'__-

Methods Blank
----'-----'-"----- ----- ------'---- ---- ------- --'--- --------- '---- --------

95-07946-HIT BY-108, C99, Qtr

----- - - --- Segment 4B Top

9:5-07946-H2T BY-108, C99, Qtr
Segment 4B Top

------------------

------------------

---------------'--

-----------------

'---------------

-------------------

Dup

-------------------

--------'----------

-------------------

---------------------

-------------------

--------------------

-----------------

-----------------

-----------------

-------------------

-----------------

-------------------

-------------

-------------

-------------

-------------

-----------'

-------------

----------------

----------------

----------------

-----------------

----'-----------

-----------------

-------------

--------------

-------------

------------

------------

-- -------

Original - Project Management

Copy - Sender
Copy - Receiver
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l
WHC-SD-WM-DP-^, REV. /

Page 1 of 1 Chain of Custody Number TWC-52

ACL CfIAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP

PREP METHOD Water Leach

ACL SAMPLE SENDER DA RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07941_C1- BY108, C99, 51-- 9l 3
_

95_07941_C2
B

Y108,C99,S1:Dup
-- ----- ----- ------ --------

---
Sq $/fy

- --
95-07941-C3
'-------------

Method Blank
----------------------------- -^^---'----- ------ ------ ------ ------- ------ ------

95-0-1942-CI
---------- --

BY108, C99, Qtr Seg 2A
----------------------------- cuw-- ----------- ------ ------ ------ -------- ----- ------

95-07942-C2
--------

BYlO8,C99,Qtr Seg 2A Dup
----------------- - ------- ------ ----- ------ ------- ----- -------

95-07943-C1
-----'--------

BY108, C99 Qtr Seg 2D
----------------------------- -- T'_' ------ ------ ---- ------ -------- ----

-----
--

95-07943-C2
-------

BY108, C99 Qtr Seg 2D Dup
------------------- --- --- ----- ----- ------

....... .. ..... ......
--

95-07944-C1
-----'°------

BY108, C99, Qtr Seg 3A
------------------------- ---- ------

^
----- ------- ------ -------- ---- ---------

95-07944-C2
-----'---'---

BY108,C99,Qtr Seg 3A Dup
--------------------------°-

y^
=--- ----- ------- ------ ------- - ---- --------

95-07945-CI
- --'------

BYI08, C99, Qu Seg 4A
-------- =--- -- ----- ----- ------ ------- --- --------

95-07945-C2
-----'--------

BY108,C99, Qtr Seg 4A Dup
---------------------------- --^---- ------ ------ ------ -------- ---- -------

95-07946-C1
-----°--------

BYI082C99,Qtr Seg 4B
--------------------------- - --------- ----- ----- ------ -------- - --- -------

95-07946-C2 Y108,C99,QtSeg4BDup
-- - - --

--- -------- --- - - ------- -- ----
95-07947-C2

-

108,C99, Qtr Seg 4C Dup
-- - - - - - -

95-07948-C1 108, C99, QSeg 4D
-^---- ----- ----- ------ -------- ------ -----

95-07948-C2 108,C99, Qtr Seg 4D Dup

Original - Project Management
Copy - Sender
Copy - Receiver
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WHGSD-WM-DP-M7 REV. /

Page 1 of 1 Chain of Custody Number TWC-53

ACL CIYAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT IC

PREP METHOD Water Leach

ACL SAMPLE SENDER DATE RECEIVER DATE

SAMPLE DESCRIPTION
NUMBER

95-07941-C1 BY108, C99, Sl -------- - 9'-- -1?1,h1_a
95-07941-C2
------------

BY108, C99, S1, Dup
------------ --

95-07941-C3
--- --------- ----

Method Blank
-----------------------------

^y^
-----^=`" ----- ------- ----- --------- ----- -----

95-07941-C4
-----

Matrix Spike
----------------------------- - ----'---- ----- ------ ---'- -------- ----- ------'-----°

95-07941-C5
--'-----------

Blank Spike
--'----'------'-------------- ' --'---- - ------- ----- '----- ------'- ------ -------

95-07942-CI ,

95-07942-C2
---------

BY108,C99,Qtr Seg 2A Dup
----------------------------- -------- ------ ------ ------ ------- ----- -------•--

95-07943-C1 BY108, C99 Qtr Seg 2D
---- ------ ----- ------- ------ ----- -------

9_5-07943_C2- BY108_ C99 Qtr Seg 2D Dup
--------- --- -------- ------- ------- ----- ------

95-07944-CI
- -- -------

BY108, C99, QtrBeg 3A
-----------------------

95-07944-C2
°-----------

BY108,C99,Qtr Seg 3A Dup
------------------------------ - ------- ------ ---'-- -'----- ------- ---'- -------

95-07945-CI
-------------

BY108, C99, Qtr Seg 4A

-----------------------------
-- --------- - ----- ------ ------- ------- ---- -------

95-07945-C2
-

BY108,C99, Qtr Seg 4A Dup
-----------------------•---- - ---- ----------- -- ----- -'--- ------- ------- ---- ------------------

95-07946-C1
- ------

BY108, C99_Qtr Seg 4B
- - ----- ------- -----

95-07946-C2 BY1o8,C99, Qtr Seg 4B Dup
----- ------------- -- - --------------

95-07947-C1
-----------

---------
BY108, C99, Qtr Seg 4C

---------------- - - - - ---
95-07947-C2
--------'---

BY108,C99, Qtr Seg 4C Dup
--------------------------- -

95-07948-CI BYI08, C99, Qtr Seg 4D

95-07948-C2 BY108,C99, Qtr Seg 4D Dup

Original - Project Management
Copy - Sender
Copy - Receiver
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wur_cn.wm_nP-l `^S^REV. /

Page 1 of 1 Chain of Custody Number TWC-54

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP

PREP METHOD NVKOH Fusion

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRII'TION
NUMBER

95-07941_H1T BY108:C99:S1 Top c^- ^^ 9Jp---- - -- ---- -------- -^u^=
95-07941-H2T
-------'------

BY108, C99,S1 Top Dup
-----------------------....

,fr..
-------' ------ ----'- '---- --------- ---- --------

95-07941-HCB
-----------"-'

Method Blank
- ------------------------- --4---------- ------ ----- ----- --------- ----- --------

95-07942-HI
___-'------ -

BY108,C99, Qtr Seg 2A
----------'---'---'-------- --- -------" ------ ----- ----- - -

95-07942-H2
-----------

--- BY108,C99,Qtr Seg 2A Dup
----- ---'_____'_----------- - 4----'- ----- -----

- -----

----- --------

----- -------

----- -------
95-07942-H3
---------------

Method Blank
- ------'------------ - ------- ------ ---- -

95-07943-1-11 - -
-------------

BY108,C99,Qtr Seg 2D
----------------------- ---- - -- --'--

-

----- ------

----- --------

----- --------

------ -------

-'-° -
95-07943-H2---

--------
BY108,C99,Qtr Seg 2D Dup
----------------- --------- ------ ------

44-HI -
---- -

BY108,C99 Qtr Seg 3A
-- ----'----- ---------

^
--- -- ------

99Qtrg 3A Dup
-'--'--___------ -1{-`-=-0-------

SRM-2709-H
------'--------

----------------

---------------

---------------

---------------

---------------

---------------

Standard Reference Material
-----------'---------'-----

--'---------'--------------

---------------------------

---------'---'--------------

----------------- -----------

----------------------------

e `----

------------'-

--------------

--------------

---------------

--------------

---- --------

-------------

-------------

------------ -

--------------

------------

---------

--------------

---------------

---------------

---------------- -

--------------

-------------

-- --- ------

-=-----------

------------

--------------

-------_---_

------ --------

t

Original - Project Management
Copy - Sender
Copy - Receiver
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WHGSD-WM-DP-REV1

Page 1 of 1 Chain of Custody Number TWC-55

ACL CFiTAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION T195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP

PREP METHOD Ni/KOH Fusion

ACL SAMPLE SENDER DATE RECEIVER DATE

SAMPLE DESCRIPTION
NUMBER

95-07945_Hl BYIO8, C99, Qv Seg 4A Ali--------_ /f---

95-07945-H2
----------

BY108,C99,Qtr Seg 4A Dup
-------------- -

95-07945-H3
---------------

Method Blank
------------- ------------

95-07946-H1T BY108,C99,Qtr Seg 4B Top
° - -- ------- --- -

95-07946-Ii2T BYI08,C99,Qtr Seg 4B Top

-------------- DUp---------------------- ---- ----- ----- ----- -------- ------ ----
95-07946-HCB
--------------

Method Blank
-------------------------- ----- ------- ----- ----- ---- --------- ----- -------

95-07947-H1
-------------

BY I OS,C99,Qtr Seg 4C
----------- ------- ----- ----- ----- -------- ----- ------

95-07947-H2
-----------

BY108,C99,QtrSeg 4C Dup

95-07948-HI
--'-----------

BY108,C99 Qtr Seg 4D
------------- --------------- ----- -------- ------ --- --

95-07948-H2 BY108,C99,Qtr Seg 4D Dup
- ----- -------- ----- ----- ----- --------- - --- ---------------- ------

SRM-2709-H

--------------

----------------

-----------------

-----------------

-----------------

-----------------

----------------

-------------- ------------
Standard Reference Material

--------------------------

----------------------------

---------------- ------------

----------------------------

---------------------------

-----------------------------

----------- --------------

^

-------------

-------------

------------

------- -------

------------

---------------

-------------

------------

------------

-------------

------------

--

---------------

--

^---

--------------

---------------

---------------

--------------

-----------------

-------------

-------------

------------

------------

---------

-------------

Ornginal - Project Management
Copy - Sender
Copy - Receiver
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WHGSD-WM-DP-^, REV. I

Page I of I Chain of Custody Number TWC-56

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108- Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION T195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP

PREP METHOD Zr/Na202 Fusion

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07941-N1
---- ------

BY108, C99, Segment 1
---------------------

--Gj -

95-07941-N2 BY108,C99,Segment I Dup ------- ----

95 _07941 _N3--- Method Blank ------------- - -
---------

-
---- ------

-- --------
--

---- ------

--------------- --------------------------- ii_ss---- - ----- ------ ---- ---------- ---- --------
95-07943-N1
----^----------

BY108, C99, Qtr Seg 2D
------------- -------------- ---------- --- ----- ------- ---- ---------- ---- ------

95-07944-N1
---------------

BY108, C99, Qtr Seg 3A
--------------------------- ------- ------ ----- ------- ---- ---------- ---- --------

95-07945-NI
-------------

BY108, C99, Qtr Seg 4A
--------------------------- ------ ------- ----- ------- ---- ---------- --- --------

95-07946-N1
----------- -

BY108, C99, Qtr Seg 4B
--------------- ------------ --- -------- ---- ------- ---- ---------- ----- --------

95-07947-NI
------------

BY108, C99, Qtr Seg 4C
-------------- --- ------- ---- ------ -- ----- --------- ----- -------

95-07948-N1
---------------

BYloB, C99, Qtr Seg 4D
--------------- ------------ ---- ------ ---- -------- --- -------- ------ -------

SRM-2709-N
----------

---------------

----------------

--------------

----------------

----------------

----------------

Standard Reference Material
----------------------------

--------------------------

--------------------------

--------------------------

---------------- ------ ----

---------------------------

----------------------------

----- --------

-------------

-------------

-------------

--------------

-------- -----

--------------

---- ---------

--------- -- --

-------------

------------

--------------

--------------

------

-----------------

----------------

---------- -- --

--------------

---------------

-------------

-------------

---------

----

----------- --

Original - Project Management
Copy - Sender
Copy - Receiver
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l

WHC-SD-WM-DP- ^ REV.

Page 1 of 1 Chaiu of Custody Number TWC-57

ACL CAAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR -5AL

APPLICABLE TEST INSTRUCTION T195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP-Drainable Liauid

PREP METHOD Acid Dieest

ACL SAMPLE SENDER DATE RECEIVER DATE

SAMPLE DESCRIPTION
NUMBER

95-07932-A1
---------

BY108, C99, Segment 1
-- ---- - -^--- -

9/u/7 f

95-07932-A2
--'------------

BY108,C99, Segment 1 Dup
---------------------- ------ -------- ------ ----- ------- ------ -'--'-- ----- -------

95-07932-A3
---------------

Method Blank
-------------------------- ------- ----- ----- ----- ------ ------ ----- --------

95-07932-A4
---------------

Matrix Spike
'------------'------------- ------ ------ ----- ------ ------ -------- ----- --------

95-07932-A5
-------'-------

Spike Control
----------'---------------- ------ ------- ----- ------- ----'-

9'f-07935-Al
---------------

BY108, C99, Segment 3
--------------

-----
----- ------- -----

----- -
----

-
--____

9.i-07935-A2

_______________

_______________
--------------

_______________

_______________
---------------

_______________

----------------

----------------

---------------

----------------

----------------

P^
BY108,C99, Se ent 3 Du

___________________________

___________________________
------ ---------------------
___________________________

___________________________

___________________________

___________________________

----------------------- -----

--------------------------

--------------------------

------ ---------------------

----------------------------

______________

__-__________
----- --------
______________

______________

______________

______________

---------------

----- -------

-------------

------ --------

----------------

^

_____________

________-___
----- -------

____________

_____________
-----

-------
-

_____________

----------

-----------

-

--

---------------

_______________

_______________
---

_______-______

_______________
---------------- -
___-______-__

----------------

----------------

----------------

______________

--------------

____-___-___

___________-_
-----------

__

______-_--_

--------------

------------

--------------

Original - Project Management
Copy - Sender
Copy - Receiver
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^.
WHGSD-WM-DP-_ / q-^-REvL

Page I of I Chain of Custody Number TWC-58

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT IC-Drainable Liauid

PREP METHOD Water Leach

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07932_Cl - BY108,C99:Segmentl
4:;-̂--- -'0

^/py^ - -- _g_ys

95•0T932-C2 108 m 1 Dup
----- -

-

----------- -C-2ft------ ----- ------

-------

----- --------

----- -------

----- -------
rix Spike

-------- - --------- ---- -------

-

95-07932-C5
'---------

Spike Control
---
-

----- --------

---- --------

----- ------

----- -------
BYBY108, C99, Segment 3

--- -------- --

-------------

---------------

--°----------

--------------- -

-------------

-------------

----------------

----------------

---------------

----------------

99 ment 3 D
----------

--------------------------

---------------------------

--------------------------

--------------------------- --

--------------------------

---------------------------

----------------------------

----------------------------

-----------------------------

----------------------------

-

-------------

-------------

------------ --

-------------

-------------

-------------

--------------

---------------

----------------

--- --------

------------

------------

------------

---------------

------------

------------

-----------

---------------

--------------

-- ---------

----- -------

--------------

--------------

--------------

----------------

--------------

---------------

--------------

---------------

----------------

---- -------

---- -

-----------

--------

--------------

---------

--------------

-------------

-----------

------------

--------------

Original - Project Management
Copy - Sender
Copy - Receiver

3-141



I

WHC-SD-WM-DP-, REV. /

Page 1 of I Chain of Custody Number TWC-59

ACL CfIAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR _5_AL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT ICP-Drainable Liauid

PREP METHOD Water Leach

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07932-C1 BY108, C99, Segment 1
- ----

15W1K
-----

7/?jqj
95-07932-C2
-- -----------

BY108,C99, Segment 1 Dup
-------------------------- --f^--^ ----- ---- ------ - - --------- -- -

95-07932-C3
-------------

Method Blank
--------------

le2b
---------- ---- ------ --- --------- ---- -------

95-07935-CI
-----------

BY108, C99, Segment 3
--------------------------

zis
- --------- ---- --- --------- -

95-07935-C2
---'-----------

--`------------

---------------

---------------

---------------

---------------

---------------

---------------

---------------

---------------

---------------

---------------

----------------

BY108,C99, Segment 3 Dup
-------------------------'-

---------------------------

-----------------------------

---------------------------

---------------'-----------

---------------------------

-------------------'-------

------------------'--------

-------------------------'-

---------------------------

----------------------------

---------------------------

---- ---------------------

- ------'----

--------------

---------------

--------------

--------------

--------------

--------------

-------------'

--------------

--------------

-------- - -

---- -- - - -

---- --------

-------------

--------------

-------------

-------------

------'------

-----------

------------ =

---------- ---

------------

-----------

----------

---------------

----------------

--'------------

---------------

--------------

---------------

---------------

---------------- -

----------------

----------------

------------

-------------

-------------'

------------

-------------

-------------

-------------

-----'-------

-----------^

-----------

----------

----------

-----------

Original - Project Management
Copy - Sender
Copy - Receiver

3-14ti



F

WHGSD-WM-DP-24L!^L, REV. /

Page 1 of 1 Chain of Custody Number TWC-60

ACL CfIAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION T195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT Total Aloha. Total Beta GEA - Drainable Liauid

PREP METHOD Acid Diaest

ACL SAMPLE SENDER DATE RECENER DATE
SAMPLE DESCRIPTION
NUMBER

95-07932-A1
------

BY108, C99, Se
g
ment 1
° ----- - p ^------

,/s--^l--f---95-07932-A2
-------------

BYI08,C99, Segment 1 Dup
----------------'---------- - --- ----- ----`- ------ --

95-07932-A3
-------------
95-07935-A1

Method Blank
-------------------------
BY108 C99 Segment 3

- - '---- ---- - ------

--------

---------------
, ,

--------------------------- ----- ----- -------
--
f ^--

95-07935-A2

--------------

____..__________

----------------

____-.__________---------------

____-__________

____-.__________

----------

_______________

---------------

---------------

--------------------

BY108,C99, Segment 3 Dup
---------------------

--------------------------

___________________________

___________________________

----- ----------------------___________________________

___________________________

___________________________

-----------------------------

___________________________

----------------- -----------

-----------------------------

----------------------------------

------

-------------

______________

______________

______________

______________

______________

____________

--------------

______________

________--____

--------

----------------

--- -------

------------

_____________

_____________

_____________

_____________

_____________

_____________

-- -- ---------

______--___

______-______

------------

^jf -

- ---4v-----

--------------

_______________

_______________

_______________

_______________

_______________

_______________

----------------

----------------

___--__________

-

-------------

---- ------

----"`

---------

-------------

______________

---------------____-____----

______-_---

____-___--_

--------------

----_----

_-----------

- ------------

Original - Project Management
Copy - Sender
Copy - Receiver
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$

WHGSD-WM-DP-, REV^L

Page I of 1 Chain of Custody Number TWC-61

ACL CfIAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION Ti95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT T r l Al h Aloha/AEA GEA. Total Beta Sr-90 . U/Laser

PREP METHOD Ni/KOH Fusion

ACL SAMPLE SENDER DATE RECEIVER DATE

SAMPLE DESCRIPTION

NUMBER

95-07941-HIT
---------

BY108, C99, Segment 1
°
^

----
9̂ 3__ ___-t^_____ -__

95-07941-H2T
-----------

BY108,C99, Segment I Dup
---------------

95-07941-HCB
----'----------

Method Blank
------------------------'-- ----'-- ----'- ------ ------ ----- -------- ----- -------

95-07942-H1
------'------

BY108, C99, Qtr Seg 2A
------------

95-07942-1-12
-----°--------

BY108,C99,Qtr Seg 2A Dup
------------------'-------- ------ ---'-- ---'- ------ ----' -------- -----------

95-07942-H3
-------------

Method Blank
---------------

95-07943-HI
--- ---------

BY108, C99, Qtr Seg 2D
------------- -- ---- ------ ---- -------- ----- -------- -

95-()7943-H2--
------ ---- -

BY108,C99,Qtr Seg 2D Dup
-------------------------- --

(17944 -HI95 -
--------------

BY108, C99, Qtr Seg 3A
------------

95-07944-H2
-----------

----

---------------

---------------

----'----------

---°-----------

-----------------

----------------

----------------

g
BY108,C99,QV Se 3A DuP

------------------

---------------------------

---------------------------

---------------------------

---------------------------

-----------------------------

-----------------------------

-------------

-------------

--------------

--------------

-------------

-------------

-------------

- -----

------------

-------------

-------------

-----------

-- --

-

-------------

---_-----_

-------------'

---------------

---------------

--------------

---------------

____

------------

-------------

--------------

--------------

--------------

Original - Project Management

Copy - Sender

Copy - Receiver
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WHGSD-WM-DP/^^, REV.4

i

Page 1 of 1 Chaia of Custody Number TWC-62

ACL CIfAI1V OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR -$AL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT Total Aloha Aloha/AEA GEA . Total Beta Sr-90 . U/Laser

PREP METHOD NVKOH Fusion

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07945:HI BYI08_C99, Qtr Seg 4A--- ! 9s -
95-07945-H2
--------------'

BYIOS,C99,Qtr Seg 4A Dup---------------- --------"-- ------ ------- ----- ------- ----- --------- ------------
95-07945-H3

----------
Method Blank
-------------------------- ------ ------ ----- ------ ----- -

95-07946-HIT
--------------

BY108, C99, Qtr Seg 4B
--------------- ------------ ----- ------ ---- --------

-------

----- ---------

---- --------

----- ---
95-07946-H2T
-------------

BY108,C99,Qtr Seg 4B Dup
---------------------"'--- ----- -------- ---- -------- ----' -------- ----- ------

95-07946-HCB
---------------

Method Blank
------------------'-------- ----- -------- --- -------- ------ -------

95-07947-HI
-- -------

BY108, C99, Qtr Seg 4C
----- --- ------- --- --------

-

---- - --------

----- ----- -

---- ---
95-07947-H2
---------------

BY108,C99,Qtr Seg 4C Dup
------------- --- ------ ---- ------ --- --------- ---- -------- ---- ---------

95-07948-H1
- ---

BY108, C99, r Se
g
4D

- - -------------------- ---- ------- --- -------- ----- ------
95-07948-H2

-------

---------------

---------------

---------------

-----------

----------------

----------------

BY108,C99,Qtr Seg 4D Dup
--------------------------

---------------------------

--------------------------

--------------------------

-------------------- ------

---------------------------

-------------------- --------

---- --------

-------------

-------------

-------------

----------------

------------

---------------

---- --------

------------

------------

------------

-------------

--

-------------

---

-------------

--------------

--------------

----------------

-----------------

---c-1-------

--------------

-----------

-------------

---------

-------------

Original - Project Management
Copy - Sender
Copy - Receiver
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WHC-SD-WM-DP-j^L, REV-L

Page 1 of 1 Chain of Custody Number TWC-63

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR ML

APPLICABLE TEST INSTRUCTION T195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT Cyanide - Drainable Liauid

PREP METHOD Microdistillation

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07932-GI BY108, C99, Seg 2 /ViM 10
Drainable Liquid
--------- ---

^ p_zr^_fj-
- -

95-07932-G2 BY108,C99, Seg 2

-'--------------
Drainable Liquid Dup
--------------------------- ---- -------- ------ ----- ------ -------- --

95-07932-G3
--------------

Method Blank
-------------------------- ---- -------- ---

--- --------

95-07932-G4
-'------------

Matrix Spike
--------------------------- ---- ---------

--- -----

------ ------

------ -------

------ -------

----- ---

95-07932-G5
-"-------------

Spike Control
--------------------------- ---- --------- ------ ------

-

------ --------

------ -----

--
95-07935-G1 BYIO8, C99, Seg 3

---- -----

-°-------------
Drainable Liquid
--------------------------- ----- -------- ----- ------ ------ -----

95-07935-G2 BY108, C99, Seg 3
-- ------- ----

--'-------------

- ----------------

--'-------------

--'-------------

--'-------------

----------------

----------------

----------------

Drainable Liquid Dup

---------------------------

---------------------------

---------------------------

---------------------------

---------------------------

--------------------------

-- -------- --------------

-----------------------------

--------------

--------------

--------------

--------------

--------------

---------------

----- -------

--------------

------ ----

-------------

------------

-------------

------------

--

---------------

---------------

---------------

---------------

---------------

--------------

-----------------

-------------

-------------

--------------

----------

-----------

---------------

Original - Project Management
Copy - Sender
Copy - Receiver
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WHC-SD-WM-DP- NCT . REV.1

Page I of 1 Chain of Custody Number TWC-64

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR 5AL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT Cyanide - Solids

PREP METHOD Microdistillation

ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

95-07941-GI
- -------------

BY108, C99, Seg l----------------------------- 9^^t/pS q^y^q
95-07941-G2

---------------- BYI08,C99,Seg 1 Dup
--------------------- ------ ------ -- ---- --------- ----- --------- ----- -----

95-07941-G3--------------- - Method Blank
-------- --------------- ----- ------ -- ----- ------ - -

-

95-07941-G4------------ - - -- Matrix SPike
---------------------------- - ----- ------- - ------- ----- -

----

-----

--------- -

--------- -

----- ------

---- ------
95-07941-G5
- ----------

Spike Control
----------------------------- ----- ------- -- -------- ----- - - -- ---- -

95-07942-G1
---------------

BY108, C99, Seg 2A
--------------------------- ^ ------- ----- -- --

- -- --

--------- --

---- -----

---- --------
95-07942-G2
--------------

BY108, C99, Seg 2A
---------------------------- ----- ------- -- ------- ------ ----- --------- -- -

95-0-!943-G1
-----'-----'-

BY108, C99, Seg 2D
------'--------------------- ----- -------- - ------ ------ - ----- --------- - --- ---------

95-07943-G2
---------------

BY108, C99, Seg 2D Dup
--------------- -------'-' ----- -------- - ----- ------- - ----- --------- - --- ---------

95-07944-GI
- -------

BY108, C99, Seg 3A
--------------------------- ---- -------- ---- - ------ ----- -------- -- -- ---------

95-07944-G2 -
-----------

BY108, C99, Seg 3A Dup
----------------- ---------- - - - - ---- ------ ------ ----- -------- -- --°----

95-07945-GI
-- ---

BYIO8, C99, Seg 4A
-------------------------- ----- ------- ------ ----- ---- -------- -- ------

95-07945-G2
--------------

BY108, C99, Seg 4A Dup
---------------- - - -- -

95-07946-G1
--------------

BY108, C99, Seg 4B
-------------- ------- ----- ------- ---- ---- ----- -------- - -------

95-07946-G2
--------------

8
BY108, C99, Seg Dup---------- --- - - - - -

95-0'947-G1
'-------------

BY108, C99, Seg 4C
--------------- -------- ----- ------- ---- ----- ----- -------- - ---------

95-0'947-G2
-----

8
BY108, C99, Se 4C Dup
----------------

95-0'948-G1
---

BY108, C99, Seg 4D
----------- - ----- ----- -------- '---- ------- ---- - ------- - - -------

95-07948-G2 BY108, C99, Seg 4D Dup

Original - Project Management
Copy - Sender
Copy - Receiver
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TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR HLRF RECEIPT AND ANALYSES OF

SST 241-BY-108, CORE 99 SEGMENTS 1-4

DATE PREPARED: Auaust 23. 1995 PREPARED BY: KL Silvers

SAMPLE NUMBERS: 95_07

APPROVED BY: ATE: ^^^

CONTROLLING DOCUMENTS: Project No: 21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August. 1995)
PNL QAP: MCS-033, Revision 2 (April. 1995)
Controlling Procedure: PNL-ALO-010

INTRODUCTION

This Test Instruction ( TI) defines the scope of work to be completed on
Single-Shell Tank (SST) 241-BY-108, Core 99 Segments 1. 2. 3 and 4. The
samples from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
Rev. OE).

The subsampled tank material from WHC will be analyzed as-received for TGA (on
unhomogenized tank material subsamples and an aliquot from each of the two
drainable liquid samples). In addition, DSC and bulk density will be required
on the homogenized samples.

Homogenization will be conducted on all non-TGA sample material. A
homogenization check will be performed on Segment 1 and Quarter-Segment 4B.
An aliquot of homogenized sample material will be removed and transferred to
the Shielded Analytical Laboratory ( SAL) for p reparation of the homogenization
check samples. An ICP and GEA anal ysis will be conducted to evaluate the
homogenization process. If the analytical results indicate the sample to be
non-homogenized, another attempt will be made to homogenize prior to
performing any analytical determination.

Homogenized sample material will be transferred to the SAL for preparation and
distribution to the analytical laboratories to complete the scope of work.

Samp le receiving and homogenization activities should be charged against work
package K28859 and K28860, respectively.

All activities identified in this Test Instruction shall be charged against
Pro j ect 21372. All analyses are to be completed at Impact Level 2. All
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
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accompany the analytical data. All analytical data are returned to the
Laboratory Support Office.

REDUESTED ANALYSES

Reauested Analysis Procedure Number WP

TGA unhomogenized sample PNL-ALO-508 K28861

DSC homogenized subsample PNL-ALO-508 K28861

Bulk Density homogenized subsample PNL-ALO-501 K28865

A-HOT CELL SAMPLE INSTRUCTIONS

• All analyses should be performed in duplicate if adequate sample is
available. If adequate sample is not available, document and notify the
PM.

^

• Collect a TGA sample aliquot from each of the two drainable liquid
samples ( i.e. Segment 2 and Segment 3).

• Perform TGA analyses on the unhomogenized solid and liquid samples.

• All other samples should be homogenized. In the event insufficient
sample exist to perform the traditional homogenization, a best effort
should be made to thoroughly mix the material prior to analysis.

d Pl;c.1c ^ q^zrfiS
• A homogenization check will be conducted on Segment I and Quarter-

Segment "B" from Segment 4 (i.e. 4B). Collecttihomogenization check
samples from the top and bottom ( approx. 3 grams) and transfer to the
SAL. No further testing shall be conducted until results of the
homogenization check are reviewed and results deemed valid.

• The ACL sample numbers should be assigned as follows:

CORE IDENTIFICATION ACL NUMBER

Core 99 - Segment 1(TGA-unhomogenized) 95-07931
Core 99 - Segment 1 95-07941

Core 99 - Segment 2 (liquid and subsample
liquid for TGA) 95-07932

Core 99 - Quarter-Segment 2A (TGA-unhomogenized) 95-07933
Core 99 - Quarter-Segment 2D (TGA-unhomogenized) 95-07934
Core 99 - Quarter-Segment 2A (homogenized) 95-07942
Core 99 - Quarter-Segment 2D " 95-07943

Core 99 - Segment 3 (liquid and subsample
liquid for TGA) 95-07935
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CORE IDENTIFICATION ACL NUMBER

Core 99 - Quarter-Segment 3A (TGA-unhomogenized) 95-07936
Core 99 - Quarter-Segment 3A (homogenized) 95-07944

Core 99 - Quarter-Segment 4A (TGA-unhomogenized) 95-07937
Core 99 - Quarter-Segment 4B (TGA-unhomogenized) 95-07938
Core 99 - Quarter-Segment 4C (TGA-unhomogenized) 95-07939
Core 99 - Quarter-Segment 4D (TGA-unhomogenized) 95-07940

CORE IDE NTIFICATION ACL NUMBER

Core 99 - Quarter-Segment 4A (homogenized) 95-07945
Core 99 - Quarter-Segment 4B 95-07946
Core 99 - Quarter-Segment 4C 95-07947
Core 99 - Quarter-Segment 4D 95-07948
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Tank BY- 108 Core 99 Sample Identiflcation Paee a of 4

WHC
pe

ACL Number Sample DascripMon ^e
Numbe

e

Segment 1 Vlal # 7313 9507931 Unhomogenized TGA Sample 3.3 g

Jar # 7504 9507941 ISegment 1 So1ds 53.1

Segment 2 Jar # 7397 95-07932 Drdrwble lJquld 230 mL

Jar # 7397 9507932 Drainable Llquld - TGA Subsample TBD
Vlal # 7315 9507933 QS-2A TGA Sample 1.9 g

Vld # 7314 95-07934 QS2D TGA Sample 4.0 g

Jar # 7506 95-07942 QS2A Solids 7.1 g

Jar # 7505 95-07943 QS-2D Solids 24.0

Segment 3 Jar # 7398 95-07935 Dralnable Uquld 25 mL

Jar # 7398 95-07935 Drolnoble Uquld - TGA Subsample 1BD

Vial # 7316 95-07936 QS-3A TGA Sample 3.5 g

Jar # 7379 95-07944 QS-3A SDlids 18.9

Segment 4 Vlal # 7322 95-07937 QS-4A TGA Sample 4.0 g

Vlal # 7319 95-07938 QS-4B TGA Sample 4.3 g

Vial # 7318 95-07939 QS-4C TGA Sample 4.6 g

Vlal # 7317 95-07940 QS4D TGA Sample 5.3 g

Jar # 7478 95-07945 QS-4A Solids TBD

Jar # 7476 95-07946 QS-4B Solids TBD

Jar # 7400 95-07947 QS-4C Solids TBD

Jar # 7399 95-07948 QS-4D Solids TBD

i

l
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TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR HOMOGENIZATION CHECK OF

S5T 241-BY-108, CORE 99 SEGMENT 1 AND QUARTER-SEGMENT 4B

DATE PREPARED: Auoust 23. 1995 PREPARED BY: KL Silvers

SAMPLE NUMBERS: 95-0794 1 4

APPROVED BY. DATE: S zS S'.f

CONTROLLING DOCUMENTS: Project No: 21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August. 1995)
PNL QAP: MCS-033. Revision 2 (April, 1995)
Controlling Procedure: PNL-ALO-010

INTRODUCTION

This Test Instruction ( TI) defines the scope of work to be completed on
Single-Shell Tank ( SST) 241-BY-108. Core 99 Segment 1 and Quarter-Segment 4B
homogenization check samples. The samples from this tank will be analyzed
according to TCP (WHC-SD-WM-TP-275 Rev. OE).

All activities identified in this Test Instruction shall be charged against
Project 21372. All analyses are to be completed at Impact Level 2. All
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. All analytical data are returned to the
Laboratory Support Office.

SAL SAMPLE PREPARATION FOR HOMOGENIZATION CHECK :

Duplicate fusions should be comp leted for each of the two homogenization
check samples. The samples will be distributed for both ICP and GEA. A
single Methods Blank is required per batch.

Caustic Fusion ( WPkg K28863) PNL-ALO-115
(OC Requirements: Duplicate. Blank)

Perform duplicate acid di gestions via PNL-ALO-129 for visual
confirmation of sample solubility.

REQUESTED ANALYSES FOR HOMOGENIZATION CHECK :

F3eguested Analysis Procedure Number

ICP (Fusion) PNL-ALO-211

GEA (Fusion) PNL-ALO-450

Task Leader IP

Urie K28866

Greenwood K28872
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SAMPLE IDENTIFI CATION SYSTEM FOR HOMOGENIZATION CHECK :

Segment 1 Quarter-Segment 4B

95-07941-H1T 95-07946-HiT Sample - Top
95-07941-H2T 95-07946-H2T Duplicate - Top
95-07941-HCB 95-07946-HCB Methods Blank
95-07941-H1B 95-07946-H1B Sa mp le - Bottom
95-07941-H2B 95-07946-H2B Duplicate - Bottom

^

T195-TWC-02
PAGE 2 OF 2
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TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR ANALYSES OF

SST 241-BY-108, CORE 99 SEGMENTS 1-4

DATE PREPARED: Seotember 12. 1995 PREPARED BY: KL Silvers

SAMPLE NUMBERS: 9-07 1- 95- 724$

APPROVED BY: ATE: /2 yS

CONTROLLING DOCUMENTS: Project No: 21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August. 1995)
PNL QAP: MCS-033. Revision 2(April. 1995)
Controlling Procedure: PNL-ALO-010

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on
Single-Shell Tank (SST) 241-BY-108. Core 99 Segments 1. 2. 3 and 4. The
samples from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
Rev. OE).

This TI contains instructions for the preparation and analyses by the ACL of
all segments, quarter-segments, and drainable liquids from Core 99.

All activities identified in this Test Instruction shall be charged against
Project 21372. All analyses are to be completed at Impact Level 2. All
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. All analytical data are returned to the
Laboratory Support Office.

SAAI. SAMPLE PREPARATION INSTRUCTIONS FOR SEGMENTS AND OUARTER-SE NTS :

The following tank material samples were transferred from the HLRF:

CORE IDENTIFICATION ACL NUMBER

Core 99 - Segment 1(homogenized, mechanical) 95-07941

Core 99 - Segment 2 (drainable liquid) 95-07932
Core 99 - Quarter-Segment 2A (homogenized, manual) 95-07942
Core 99 - Quarter-Segment 2D (homogenized, manual) 95-07943

Core 99 - Segment 3(drainable liquid) 95-07935
Core 99 - Quarter-Segment 3A (homogenized, manual) 95-07944
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CORE IDENTIFICATION ACL NUMBER

Core 99 - Quarter-Segment 4A (homogenized, mechanical) 95-07945
Core 99 - Quarter-Segment 48 (homogenized, mechanical) 95-07946
Core 99 - Quarter-Segment 4C (homogenized, mechanical) 95-07947
Core 99 - Quarter-Segment 4D (homogenized. mechanical) 95-07948

The following sample preparation steps are required:

M h d Pr r

Acid Digestion for ICP - liquid ( WPkg K28862) PNL-ALO-128
(QC Requirements: Duplicate, Blank. Spike. Spike Control)

Caustic Fusion - Na 0 (WPkg K28863) PNL-ALO-114
(nC Requirements - TP : 1 Duplicate per batch, Blank. Post

Digestion Spike. LCS per prep)

Caustic Fusion - KOH (WPk g K28863) PNL-ALO-115
(QC Requirements - Radchem: Duplicate. Blank)
(QC Requirements: Duplicate, Blank, Post Digestion Spike,

LCS per prep)

Water Leach ( WPkg K28864) PNL-ALO-103
(QC Requirements - IC: Duplicate, Blank. Spike, Spike Control)
(QC Requirements - ICP: Duplicate, Blank)

Total CN Prep ( WPkg K28868) PNL-ALO-285
(QC Requirements: Duplicate, Blank. Spike. Spike Control)

REQUESTED ANALYSE

Reauested Analysis Procedure Number Task Leader WP

ICP (Acid. Fusion. PNL-ALO-211 Urie K28866
Water Leach)

IC (Water Leach) PNL-ALO-212 Urie K28867

CN (Direct) PNL-ALO-285 Urie K28868

TOC by Hot Persulfate PNL-ALO-381 Steele K28869
(Direct - solids)

TOC (Direct - liquids) PNL-ALO-382 Urie K28869

Total Alpha (Fusion. Acid) PNL-ALO-421 Greenwood K28870

AEA (Pu-239/240) (Fusion) PNL-ALO-422/423 Greenwood K28871
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ReOuested Analysis Procedure Number Task Leader WP

GEA (Fusion. Acid) PNL-ALO-450 Greenwood K28872

Total Beta (Fusion. Acid) PNL-ALO-430/431 Greenwood K28873

Sr-90 (Fusion) PNL-ALO-433/431 Greenwood K28874

U-Laser (Fusion) PNL-ALO-445 Greenwood K28875

SAMPLE IDENTIFICATION SYSTEM FOR SEGMENT AND WARTER- MENT •

The following sample identification system will be followed. All samples will
be idenitified as 95-XXXXX-Y#. where 95-XXXXX is the ACL number. The "Y"
letter will identify a Sample Preparation Method. The "#" identifies
replicate analyses using the sample preparation method (i.e., duplicates,
spikes, blanks, etc.). The Sample Preparation Methods codes are:

A Acid Digestion
C Water Leach
D Direct
G Cyanide Sample Prep
H Caustic Fusion - KOH
J Carbon
N Caustic Fusion - Na202

The replicate analysis codes are:

1 Sample
2 Sample Duplicate
3 Methods Blank
4 Matrix Spike
5 LCS / Blank Spike
6 Post Digestion Spike
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CORE 99 SEGMENT 1 ANALYSES

W
^

N

^

Analyds Sapaeall
Segmen11

UMonwgenlxed

TGA 9507931 Run In Duplicate

WalesLeacft 95-07941-Cl aterLeadiSasple(IC.K:P)
9507941-C2 ater Leach Duplcale
950794 i-C3 Mellqds Olaak (one per 6atch)

' 9507941-C4 Sp*e (IC Only) fone per botch)
9507941-CS Olonk one balch

DlsecI 9507941-DI )SC QDerulty 5miple
9507941-D2 DSC Q Denslty Duplcole
9507941-133 Methods Olank ane Iah

T91W Cyanide 9507941-GI Tolul CN Sartple
9507941-G2 Totd CN DupFCale

' 9607941-G3 Melhods IIbMk (oae per balch)
9507941-G4 IdaMs Spke (one per balch)

95-07941-G5 IHONt balchl
Hanoywisdlon Test 95-07941-H1T HomoperYzallon Test Fusion Sample - Top •
FuslonDissolollon 9507941-H2T Homope'i:allonTesl FSnlonDUplcale - Top

KOH 9507941- HomopeNtolloaTest FuslonBlar^(
95-07941-H I O tbn Tesl Fusion Sample - Bottom
9507941-H2O I Test Fu.don -Boll

Fusion Obsdutlon 95-07941-HI OH Fusion Sample (ICP, Rndchem•')

'KON 9&07941-H2 KOHFuslonDupFcole
95-07941-43 Melhods Olaok (one per balch)
.95-07941-HS LCS (one per prep)
9507941-H6 Post Dige stion e

CmUon 9507941-JI Carbon Aaalyse Sample (TIC/IOC/TC)
9507941-J2 aibon Andysh Duplcale
9507941.13 Methotls donk (one per batch)
95-0794144 Moli6c h

Fusion Olssdu0on 9507941-NI N0202 Fusion Sample QCP)
Na202 9507941-N2 202 Fasion DupFcate (one per batch)

9507941-N3 Methods Blonk (one I>e<batdh)
9507941-N5 LCS (one per prep)
95Q7941-N6 P I Dkmflon Spike

• Homoped[allon Test: K:P A GFA

•• WAon RodcHem: Total Alpha. Total Oela. Sr-9Q PU-239/240. GFA. Il)
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CORE 99 SEGMENT 3 ANALYSES

W

C

Segmonl3 Cuarler
ouader

Analysis Dtakwbla Segmenl3A
Sagmenl3A

UqukJ Unhomoganized

TGA 95U7935 95-07936 Run In e

Add Digestion 9507935-Al Acid Digestkxi Sampe (ICP. Raddiem

95-07935-A2 Acid Dlgesllon DupAcale

9507935-A3 Melhods Dlank (one per bolch)

95-07935-A4 Splke (one per batch)

1 95-07935-AS Blank Spike batchl

Walerlaach 9507935-CI 96-07944C1 alerLeachSamDle"

9507935-C2 95-07944-C2 Water Leach Dudcde

1

95p7995-C3 95-07944-C3 Methods Ulank (one per batch)

95-07935-C4 95-07944-C4 SpikOnly) (one per batch)

95-07935-C 95-07944-CS Blank e one per t h

Direct 95-07935-D1
95-07944-101

DkectSOrnple

9507935-D2 95-07944-D2 Dkecl Duplicate
95O793SD3 950794A-03 Methods Blank (one ch

Total Cyanlde 95-07935-G1 95-07944-G1 Told CN Sample

95-07935-G2 95-07944-G2 Told CN Duplicate

95-07935-G3 95-07944-G3 Methods Blank (one Per botch)
9507935-G4 9507944-G4 Mahlx Splke (one per batch)
95,07935-G5 95W944-G5 nl^ e one botch

Fusion Dissdullon 9507944-HI KOH Fusbn Sample (ICP, Radchem"")

KOH 95-07944-112 KOH Fuskxr Duplicate
95-07944413 Melhods Blank (one per botch)
95-07944-45 LCS (one per prep)

9507944- Post tbn e P

Cadbon 95-07935-J I 95a7944J 1 Carbon Analysls 5annle (TIC/rOC/FC)

9507936J2 9s-07944,12 Carbon Arwlysb Duplicate

954D7935-J3 95-07944-J3 Methods Blonk (one per batch)

95-07935-J4 9507944-J4 MatAx Spike (one per 1 h

Fusion Dlssdulion 95-07944-NI Na202 Fuskm Sample (ICP)

Na202 95-07944-N2 No202 Fusion DuPBcale (one per batch)
95-07944-N3 Methods Blank (one per batch)
95-07944-N5 LCS (one per prep)
95-07944-N6 Post estkxi Spike

• Add Dlgestbn Raddiem: Told Abha, Totd Dekt GEA

•• Water Leach: IC an Drakioble Uquld and Quarter Segment. ICP an Quarter Segment

•" Direct Samples: DSC on Drahable Lluld. DSC and Density on 9uarter Segrnent

•••' Fuslon Rodchem: Totd Alpha. Totd Deta. Sr-90, PU-239/240, GEA. U)
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TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR ANALYSES OF

55T 241•BY-108. CORE 99 SEGMENTS 1•4

DATE PREPARED: Sgotember 6. 1995 PREPARED BY: KL Silvers

SAMPLE NUMBERS: P5-0 7931 7

APPROVED B ` DATE:^

CONTROLLING DOCUMENTS: Project No: 21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August. 1995)
PNL QAP: MCS-033. Revision 2(April. 1995)
Controlling Procedure: PNL-ALO-O10

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on
Single-Shell Tank (SST) 241-BY-108. Core 99 Segments 1. 2. 3 and 4. The
samples from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
Rev. OE).

This TI contains instructions for the preparation and analyses by the ACL of
all segments, quarter-segments, and drainable liquids from Core 99.

All activities identified in this Test Instruction shall be charged against
Project 21372. All analyses are to be completed at Impact Level 2. All
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. All analytical data are returned to the
Laboratory Support Office.

SAL SAMPLE PREPARATION INSTRUCTIONS FOR SEGMENTS AND IX)ARTER-SEGMENTS :

The following tank material samples were transferred from the HLRF:

CORE IDENTIFICATION

Core 99 - Segment 1(homogenized, mechanical)

Core 99 - Segment 2 (drainable liquid)
Core 99 - Quarter-Segment 2A (homogenized. manual)
Core 99 - Quarter-Segment 2D (homogenized. manual)

Core 99 - Segment 3 (drainable liquid)
Core 99 - Quarter-Segment 3A (homogenized, manual)

ACL NUMBER

95-07941

95-07932
95-07942
95-07943

95-07935
95-07944
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CORE IDENTIFICATION ACL NUMBER

Core 99 - Quarter-Segment 4A (homogenized, mechanical) 95-07945
Core 99 - Quarter-Segment 4B (homogenized, mechanical) 95-07946
Core 99 - Quarter-Segment 4C (homogenized, mechanical) 95-07947
Core 99 - Quarter-Segment 4D (homogenized, mechanical) 95-07948

The following sample preparation steps are required:

Method Procedure

Acid Digestion for ICP - liquid ( WPkg K28862) PNL-ALO-128
(QC Requirements: Duplicate. Blank, Spike. Spike Control)

Caustic Fusion - NaOH (WPkg K28863) PNL-ALO-114
(QC Requirements - Radchem: Duplicate, Blank)
(QC Requirements - ICP : 1 Duplicate per batch, Blank. Post Digestion

Spike)

WHGSD-WM-DP- 1 4 <_ , REV. I

Caustic Fusion - K
(QC Requirements:

Water Leach
(QC Requirements -
(QC Requirements -

Total CN Prep
(QC Requirements:

OH (WPkg K28863) PNL-ALO-115
Duplicate, Blank, Post Digestion Spike)

(WPkg K28864) PNL-ALO-103
IC: Duplicate, Blank, Spike. Spike Control)
ICP: Duplicate. Blank)

(WPkg K28868) PNL-ALO-285
Duplicate. Blank, Spike. Spike Control)

REQUESTED ANALYSES FOR SEGM ENTS & OUARTER-SEGMENTS :

Reouested Analysis Procedure Number Task Leader WP

ICP (Acid, Fusion, PNL-ALO-211 Urie K28866
Water Leach)

IC (Water Leach) PNL-ALO-212 Urie K28867

CN (Direct) PNL-ALO-285 Urie K28868

TOC by Hot Persulfate PNL-ALO-381 Steele K28869
(Direct)

Total Alpha (Fusion) PNL-ALO-421 Greenwood K28870

AEA (Pu-239/240) (Fusion) PNL-ALO-422/423 Greenwood K28871

GEA (Fusion) PNL-ALO-450 Greenwood K28872
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Reouested Analvsis Procedure Number Task Leader IP

Total Beta ( Fusion) PNL-ALO-430/431 Greenwood K28873

Sr-90 (Fusion) PNL-ALO-433/431 Greenwood K28874

U-Laser ( Fusion) PNL-ALO-445 Greenwood K28875

SAMPLE IDENTIFICATION SYSTEM FOR SEGMENT AND OUARTER-SEGMENTS:

The following sample identification system will be followed. All samples will
be idenitified as 95-XXXXX-Y#. where 95-XXXXX i s the ACL number. The "Y"
letter will identify a Sample Preparation Method. The " #" identifies
replicate analyses using the sample preparation method ( i.e., duplicates,
spikes, blanks, etc.). The Sample Preparation Methods codes are:

A Acid Digestion for ICP
C Water Leach
D Direct
G Cyanide Sample Prep
H Caustic Fusion - KOH
J Carbon
N Caustic Fusion - NaOH
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CORE 99 SEGMENT 1 ANALYSES

Im

AndyW ^t^ 5eqmenlled

TGA 9S07931 Hunln Dup0cole
WalarLeoch 95-07941-Cl Walerleach5aryple(IC,K:P)

9507941-C2 ater Leoch DupFcale
9507941-C3 Methods Blank
9507941-C4 Splko (IC OrYy)
95-07941-CS keContrd

Dlrocl 9507941-DI DSCrkDensllySarnpe
9507941-D2 DSC & Density Duplcate
9507941-03 Methods Blaric

Totd CyaNdo 9507941-G1 Told CN Sample
9507941-G2 Tdd CN Duplcate
9507941-G3 MelhaQs Blank (rNn I per batch)
9507941-G4 Malrtx Spke
9507941-G5 e Contrd

HomoponaaMonTasl 95-07941-HIT HouWanization FusbnSanpte-Top
FuYonOlssoluBon 9507941-i12T HomopeN:allanTest ildmDupicate-Top

KOH 95-07941-1-168 lon Test Fusion BIOWr
9507941-41B IbmoOesYzdbnTest kubn5onple-Bottom

950794144M zolbnTest Fuebn ote - Bottom

Fusion DlasoluBon 9507941-HI KOH Fuslan Sampte (ICP, Radchern••)

KOH 9507941-H2 KOH Fusion DupACate
9507941-H3 MeltwdsBlank
95O794I-H6 Posl Dkml;on SDIke

Carbon 9507941-JI orpon Anorysls Sarrtnle (TIC/TOC71C)
9507941.12 Carbon Analysis Duplicate
95 07941-J3 Methods Olarir
9507941,14 MaMx SpIke

Fusion DluduBon 9507941-NI NaOH Fusion 9orry)le QCP)
NaOH 95U7941-N2 NaOH Fuslon Duplicole (one per batch)

9507941-NJ Methods OMr -
9507941-N6 Posl Dkmfbn SDIko

S
^
C/)
v

v

• IlomoOericdkxl Test: ICP & GEA

^ •• Fusion Hadchem: Total Alptw, Totd Betct 3r-94 PU-239/244 (34A U)

G' -i

m cn

V W

^`
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TI95-TWC-03
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W

z
Q
N
^
Z
LU
m
0
LU
N

O^
O^
W
C

0

U

8 b ^

U o

C@G

4 3

t ^^4^^u

d

^jp0

S5

666
1 1 4 u

Ji^

d3

^^y^_

jj2R

a5

'

^

^ ^^ ^ J73o5 ^ ^^ a^^a
j

^^ ry T T^ T Q T^ ry^ rv T ^ ^^
Z 2 ^ N a^ `^^ N

N N<^2I7 V"v $Y 4^$ V^^43? ^53i

a ^ , a8

^-

^ d
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CORE 99 SEGMENT 3 ANALYSES

^

Segmenl3 Quarter
Andysis Drulnable Segmenl3A

^uaAer

Uquid Unhonagenlzed
Segmenl 3A

TGA 95-07935 95-07936 Run In ale

Acid Digestion 95-07935-Al Acld Digestion Sarnple (ICP)
95-07935-A2 Acid Digestion DupAcate
95-07935-A3 Methods Dlonk
9507935-A4 Spike
9507935-AS e Control

Waler Leach 95U7935-CI 95-07944-Cl Water leach SamPle'
95-07935-C2 95-07944-C2 Water Leach Duplicate
95-07935C3 95-07944-C3 Methods Otank
9507935-C4 95-07944-C4 Spike (IC Only)
95-07935-C5 95-07944-C5 Spike Control

Direct 95-07935-DI 95-07944-D1 Dkect Sample'•
95-07935-D2 95-07941-D2 Dkecl Duplicate
95-07935-D3 95-07944-133 Methods Blank

Total Cyanide 95-07936G1 95-07944-G1 Total CN Sample
95-07935-G2 95-07944-G2 Totd CN Duplicate
95-07935-G3 95-07944-G3 Methods Blank (mh 1 per bolch)
95-07935-G4 95-07944-G4 Matrix Splke
95-07935-G5 95-07944-05 e Control

Fusion Dissolution 95-07944-HI KOH Fusion Sample (ICP, Radchem"')
KOH 9507944-H2 KOH Fusion Duplicate

95-07944-H3 Methods Blank
9507944-H6 Post Dinestion e P

Carbon 95-07935-J 1 95-07944-J ) Carbon ArMysls Sample (IC/fOC/fC)
95-07935-J2 95-07944-J2 Carbon Analysis Duplicate
954Y7935-J3 95-07944-J3 Methods Blank
9507935-J4 95-07944J4 Matrix Spike

Fusion Dissolution 95-07944-N1 NaOH Fusion Sample pCP)
NaOH 9&07944-N2 NaOH Fusion Duplicate (one per botch)

95-07944-N3 MelhodsObnk
95-07944-N6 Post qnestion Spike

' Water Leach: K: on Orohable Lkluitl and Quarter Segment, ICP on Quarter Segment
•• Dtrect Sanples: DSC on Daaknade Uquld. DSC and Density on Quarter Segment
•'• Fusion Radchem: Total Alpho, Total Beta. Sr-9Q PU-239/240. GFA U)

9
Co
v

O

M
m

M

^G)
mV^ir

^^.

0
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A5 - SAMPLE PREP DATA SHEETS

3-169



^ WHGSD-WM-DP-REV. 1

.

DON'T SAY IT -- Write It! Date: September 20, 1995

To: Memo To File/BY108 PM/QAQC Mgr From: Rick Steele/d(/

Subject: Tank BY-108 Sample Prep Documentational Error

The "Controlling Procedure" block on many Sample Prep Sheets supporting BY-108

characterization incorrectly listed "PNL-ALO-110". The correct procedural

citation should have been "PNL-ALO-010' in all cases. The major effect of PNL-

ALO-O10 is that it invokes internal Chain of Custody. This was accomplished

real time as samples traversed through the laboratory.

Please address any questions or concerns related to this error directly to me.

{ . E94-3000-101(10/09)
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WHGSD-WM-DP-1t^, REV. /

%00"Al Battene
Pacific Northwest Laboratories

Date September 19, 1995

TO TWRS Support Project File

From KJ Kuhl-Klinger

subjeot Observations Performed on BY108

Project Numbar 21372

Internal Dievibtion

JM Latkovich
KL Silvers
OP Bredt
KJ Smith
File/LB

This memorandum serves as confirmation that all sample preparation activities
(i.e., Water Leach, Acid Extraction and Fusion) used to process BY108 samples
for analyses were subject to continual observation. The observations were
conducted between 9/6/95 and 9/11/95. Observations were not conducted during
homogeneity testing nor were they conducted on subsequent analyses such as
TOC, CN and Hg.

The observations were conducted as assistance to the SAL but were also
conducted to gain better understanding of the complexities associated with
this scope of work.

Observations were conducted by one or more of the following personnel:

^h^u ^
Kr' tine Kuhl- inger, Quality Operati a(Dt ate

S
re dt, Quality Operations at6 e

Q1^^a °I ^19 ^1^
Kar l a Smith, S D e ations Date

E54-190011U1 I1OR91
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KOH FUSION AND SOLUBILITY TEST
FOR HOMOGENIZATION CHECK
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WHGSD-WM-DP-!^Iu , REV•_I

•

DATE TO QC: 09/19/95

DATA QUALTTY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Fusion and Solubility Test for Homogenization Checks

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-H1T 95-07941-H2T 95-07941-HCB 95-07941-H1B
95-07941-H2B
95-07946-H1T 95-07946-H2T 95-07946-HCB 95-07946-H1B
95-07946-H2B

PN C Quality Representative Date
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108 Core(s) 99

!

8 (k 3
^

5

Project Id: TWC/21372

Test Instruction: TI95-TWC-02

Page -L of L

WP Number: K28863

Procedure: PNL-ALO-115

Wet Wet Wet Dry Dry Dry
Sample Sample Sample Sample Sample Sample

Sample Gross Tare Net Gross Wt Tare Net
Ident. Wt (g) Wt ( g) Wt (g) (g) Wt (g) Wt (g)

95-07946-H1T 11Y /$ 7 / ' , 0r6 ro,

95-07946-H2T , 5,77$ 5.71 0,09 2,
n

95-07946-HCB 114 5,6-2 7

95-07946-H16 , 73 7 $, GZ

95-07946-H2B !/ • 5'o S4o9^ o.04S

^pAA n/cS fiftvtiA'f It (oD M L. ^o^RL UoLurle,

f̂ 9cE o o yC ti • 9f 93 S'r^ Cng^ivks

^f• 9S5'^f- S l^. oc^^2

4', 95r3,^, aS) 1; ^j

1(t1 94-SS
e0

M&TE:

Nettler AE160 (360-06-01-016) - Mettler AE200 (362-06-01-038)

- Sartorius R200D ( 360-06-01-024)

Analyst: Date: Reviewer: Date:
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

1

Tank BY-108

Project Id: TWC/21372

Test Instruction: T195-TWC-02

Core(s) 99

Page -_ of -L

WP Number: 8863

Procedure: PNL-ALO-115

Sample
Ident.

Wet
Sample
Gross
Wt (g)

Wet
Sample
Tare

Wt ( g)

Wet
Sample
Net

Wt (g)

Dry
Sample
Gross Wt
( g)

Dry
Sample
Tare

Wt (g)

Dry
Sample
Net

Wt (g)

95-07941-H1T .4,29 ^?R S

95-07941-H2T 6 6 ^`i
95-07941-HCB , jfl

95-07941-H18 2•jj9[7 2•7`/3

49
+I^d '

5-079 1-H2B p, 2

J^

^P ^ gS O 79Y6 Fdr,^ ^us^ovi /3 r^sch S/nr rf^ov^"b^^

^%yt r1

MhTE:

-z'Nettler AE160 ( 360-06-01-016)

- Sartorius R200D (360-06-01-024)

- Mettler AE200 ( 362-06-01-038)

;z2 i
Date: Reviewer: Date:
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Battelle Pacific Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shlekled AneWOcal Lahorntnrv

^

^

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: TI95-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Ric k T t DATE: 8/28/95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: g- ^- 5S CONTROWNG PROCEDURE: PNL-ALO-010

REVIEW: D TE: OA PLAN: MCS-033 IMPACT LEVEL• II

CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

ANALYTICAL
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
wr

WATER
Wt(9)

TOTAL
VOL
(m4

SPIKE
ID

SPIKE VOL
(mL)

DILUTION
FACTOR

DILUTION
MATRIX

PIPET
CADB
(My

MISC

K2e872 954M1-HIT PNL-ALOJ50 GEA ' ©O SAMP

95-07941•H2T SAMP
D1P

95-07M1-HCe BLANK

eSU79/1•H1B O
SAMP

9b-07911-H2B
SAMP
WP

^
tn
v
^

v

PAGE I_ OF. ,
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BetteBe Pacific Norlhwest Laboratorles

ARalytkal Chemistry leboratory

JG."l JIIIVIVCY /^oJu v. J

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: TI95-TWC-02 PROJECT NO.; 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: 4 k T S t eele DATE: 8/28/95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: n/ ^^-ys CONTROLLING PROCEDURE: PNL-ALO-010

REVIEW: L Q^ _ D TE; OA PLAN: MCS-033 IMPACT LEVEL• It

CORE ID: 99 TANK ID: BY-108

WOfY(
PACKAOE
^RR

ALp
NUMBER

ANALYTIGAL
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER

Wt (q)

TOTAL

VOL
(mL)

SPIKE
10

SPIKE VOL

(mL)

DILUTION
FACTOR

D0.UfION
MATRIX

PIPET
G1U0

ImL)

MISC

III

K2ee72 950794&HtT PNL-ALO,I50 GEA O Z. OO SAMP

gSp79/e-H2T ^PDUP

9507946HCB
BLANK

9Sa794&H1B o. r^6 ^P

eb-0191&H2B o a s
SAMP

°W

S
^
Cl)
v
^

b
^

7(TD1

^

_PAGE I_ OF 1
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eatle8e Pacific Northwest Laboratories
Analytical Chemistry Lahoratory .
325 Shielded ARahMcel Laboratory

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T195-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: Ric k TQ 1 DATE: 8/28/95 PREP TYPE: NI/KOH FUSION

ANALYST: L+ DATE: 9/- 4S _ CONTROLLING PROCEDURE: PNL-ALO-010

REVIEW: D TE: QA PLAN: MCS-033 IMPACT LEVEL: 11

CORE ID: / 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

AlNLYTK'•Al
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER

WT (g)
TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

DILUTION
FACTOR

DLIJTK)N
MATRD(

PIPET
CALIB
(mL)

MISC

K28e96 96079I1-H1T PNL-ALO-211 ICP ^ OO SAMP

950"1-H2T SAMP
DUP

95-07941-HCB BLANK

9507941-H118 SAMP

95079114H2B SAMP
DUP

::E
2
^
Cl)
v

b
'O

I&-

PAGE 1_ OF _L



Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
ouwL'Ld 1 ..6.wwr.a

W

^

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T195-TWC-02 PROJECT NO.: 21372 WBS NO.: 020501 SAMPLE TYPE: SLUDGE

ISSUED BY: 4 I T t I DATE: 8/28/95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: CONTROLUNG PROCEDURE: PNL-ALO-010

REVIEW: D TE: OA PLAN: MCS-033 IMPACT LEVEL: It

CORE ID: 99 TANK ID: BY-108

yp(y(

PACKMiE
NUMBER

µp

NlNAOER

/1NAlYTICAL
PROCEDURE

ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER
WT (g)

TOTAL
VOL
(mU

SPIKE
ID

SPIKE VOL
(mL)

DRURON
FACTOR

DILUTION
AIATRIX

PWET
CN.IB

(^1U

MSC

K298E6

am=

954)7916H1T PNL-ALO-211 K:P Q SAMP

95-07e1a-H2T SAMP
t7UP

9607e46HCB BLANK

95079WH1B 0 SAMP

asotao-HZe OSAMP
trP

2
^
L7
v

6
"O

ti

PAGE _-1_ OF _1_



Battelle Pacific NoAhwdl Laboratories

Analytiul ChemisUy lebmetory

Shielded Analytical Lahoretory/Sample Receiving Laboratory

BXHIBIT I

PAGE 1 of I

W
(

C

5 95-07948-H2T Qtr S ment 4B Top-Dup 41416 - 3 O 3 - •^`^ r:
8

7
1 0^ 6^ ^F

I a I I I I I I ) 1 1 1:4^1

comments:

( 1) Process factor = Final volume ( ml) /( Vial & sample weight (g) - Vial weight (g) )

Other sampk preparation wwksheets may be substRuted at the discretion of the Cognizant Scientis f. Use one worksheef

Reviewer/Date: , /,

Spike source:

PNL spike ID number:

Anal. balance M&TE:

Sample 10tered ( no -

Rer. 2.0 7-2695 /YR

S
^
rn
G



WHC-SD-WM-DP- 45 , REVJ__

Battelle Pacific Northwest Laboratories Page J- of 1
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
Bench Sheet

Client: Kurt Silvers WP Number: K28863

TI#/ARF: TI95-TWC-02 / ASR 2388 Procedure: PNL-ALO-129

95-07941 Segment 1 95-07946 OTR Segment 4B Soluability Test
SAMPLE IDENTIFICATION

7941/_ / 3L 1 ,r,&17 4^ .YI 46,1(7 A ^..1 } 1.Zak

O.%r:or/ tne e.aj O^wh) -I 3°C_ Male .s,j )e

.9f9
Oo Y

/. o a //
99as- .P50; .4P^o

hV - . 99 Fo nt.e .

p

M&TE:

'^Nettter AE160 (360-06-01-016) Mettler AE200 (362-06-01-038) -

_ Sartorius R2000 ( 360-06-01-024) Corning pH Meter Model 240 S/N 6629 -

Analyst• Date: Reviewer: Date:

cl_^ 9e/4
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WATER LEACH
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^ WHC-SD-WM•DP-REV. I

DATE TO QC: 09/19/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Water Leach - Drainable Liquid

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers 95-07932-Cl 95-07932-C2 95-07932-C3 95-07932-C4
95-07932-C5
95-07935-Cl 95-07935-C2

3- 183



WHGSD-WM-DP- /y ,!- , REyL

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
WATER LEACH

Tank BY-108

Project Id: 21372

T1 Number: T195-TNC-03

Page -L of -L

WP Number: K28864

Procedure: PNL-ALO-103

Sample Sample Sample DIN DIN DIN
Sample Gross Tare Net Gross Tare Net Spike
Ident. Wt (g) Wt ( g) Wt (g) Nt (g) Nt (9) Wt (g) Volume pa

95-07932-Cl 81 falo 21.5311 D, z855 3a 0.21 /3 7)Pl /9 oPY7SEG 2 DL • , .

95-07932-C2 jo^^3 ^.3^q1 p.aq 33`7^^^C 13•^535 aD.I9s'lSEG 2 DL DUP

95-07932-C3
^ I ^ a^A

^/A y/,335' ^1.''(qb Y347)9METHODS BLK •

95-07932-C4
SEG 2 DL •'iq45 1,51i3 0,2.9 33.031o I$•12.40 /9•54s4 ,/99G
SPIKE

95-07932-C5
N IA

kv9hI95

01A -G5P i3•592.2. JD•6431 /996BLANK SPIKE

95-07935-Cl SU 1,5 D.-Afiq 33•iP+w3•L1I I o,naoaSEG 3 DL
.

95-07935-C2 l -75 al ^^ o•a^qm 33•^IQ i3•5slo a b_N4of
SEG 3 DL DUP •

G T5 d

Z

Spike Id: A 9SD.Y3/1Q^/

MfiTE:

3 Mettler AE160 (360-06-01-016)

- Sartorius R200D (360-06-01-024)

Aue. wr =0. 79r2-y.
4tf..i •'/uel/.{ts.

Mettler AE200 (362-06-01-038)

.?OOA P-.*`
p,W B Js"

J99i ;:.It
,9r9 5: Ae,

Il41

:

Analyst: Date: Reviewer: Date:

. te^ 7 9,5

Core(s) 99

3- 184



BatteNe PacMlc Northwest Laboratories
Analytlcal Chemistry Laboratory
325 Shlelded Analytical Laboratory

05
(WA

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: LIQUID

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: Water Leach

ANALYST: DATE:^ CONTROWNG PROCEDURE: PNL-ALO-110

REVIEW: DATE: OA PLAN: MCS-033 IMPACT LEVEL•^

CDENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
MIMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
Wf

WATER
Wf (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

DILUTION
FACTOR

Dg_UfpN
MATRIX

PIPEf
CALIB
(mL(

MISC

K2eeer gs^me32-oI PNL-a-0-2i2 IC ^
gso7gaz-C2 ^Dh . 99 - ^
gS079J2-C9 - / . F3 6 7 BLANK

g5qT9^2-G .JVi Y^a Tc 9 MS

>M^eT9T2-C5 - O• LL 3 BUC SPK

^^1 0. O O OY SAMP

9SOl93SC2 6-2796 20.1( 11 0 DUP

^
co
c

v
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BatteBe Pacific Northwest Labwatories
Analytical Chemistry Lalwratory
325 Shlelded Analytical laboratorv

N

^

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: UQUID

ISSUED BY: RT STEELE DATE: 8/31/95 PREP TYPE: Water Leach

ANALYST: DATE: ^pLi/9s'-' CONTROLLING PROCEDURE: PNL-ALO-110

REYIEW: DATE: C P f OA PLAN: MCS-033 IMPACT LEVEL' II

CUENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WOiUC
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL(

OILUTpN
FACTOR

D0.UTKNJ
LNTRIX

PIPET
CAUB
(mU

MISC

-1^- 9507932-Ct PNLALO-211 ICP

t

SAMP

ea 97932-c2 ^J-

,

ouP

^32 ^ ,8367 eurac
95-079JSC1 SA1AP

^M^ -ad 79v O.N4MOf D{F

2
C)
Cn
v

^

b

IV I

M
m
<
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l WHC-SD-WM-DP-REV.)

DATE TO QC: 09/19/95

DATA QUALITY BEVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Water Leach

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-Cl
95-07941-C5
95-07942-Cl
95-07943-Cl
95-07944-Cl
95-07945-Cl
95-07946-Cl
95-07947-Cl
95-07948-Cl

95-07941-C2 95-07941-C3 95-07941-C4

95-07942-C2
95-07943-C2
95-07944-C2
95-07945-C2
95-07946-C2
95-07947-C2
95-07948-C2

P Quality Representative Date

3-ss7



WHC-SD-WM-DP- REVJ

` Battelle Pacific Northwest Laboratories
l Analytical Chemistry Laboratory

Shielded Analytical Laboratory

^

Page I of i3

Shielded Analytical Laboratory
WATER LEACH

Tank BY-108 Core(s) 99

Project Id: 21372 MP Number: K28864

TI Number: TI95-TI1C-03 Procedure: PNL-ALO-103

Sample Sample Sample DIN DIN DIN
Sample Gross Tare Net Gross Tare Net Spike
Ident. Wt (g) Nt (g) Nt (g) Nt (g) Mt (g) Wt (g) Sto;anK .

95-07941-Cl
SEG 1 i Gd t y/•ly9o 0,5131

^
'to 38.337 .5•1838

95-07941-C2
SEG 1 DUP ,133 ,^,(,S(. 49;`a0' 9o.a3da 40.^5x5 ^f9•981^

95-07941-L3
METHODS BLKY ^ X x 7H•967^ /aS.3rQ 7 N.Y67G. J^^•`^$D

MATRIX4SPIKE by.r^qz ^5q•1615 "973 qxsy`} ;.1314 1•912 3 Y4L^^

95-07941-C5
SPIKE CONT. S, 57 I 35-,'3 j

p,<jI'3 99.53cel 8.784'I

95-07942-CI
QTR SEG 2A

Y I
^b. 1 S g^.3cv3 0•515a cl?.Ola} yl.qol F 39a

95-0794 2 -C 2
QTR SEG2A

T14$^^2
81.zJJ4

^,505^ y7 ^'^ 11.1oSL9 ^• ^S3lo
DUP

95-07943-Cl ^c^S3 5s'.bll5 3g4Q(o 43•I^g
^^^1

3•a^'!^QTRA SEG 2D •

95-07943-C2
QTR SEG 20 .^q,y^q^ g4.sr18c 0,61LD 9a•&UQ 41 •8)^'^ ^D,Ba{l
DUP

•

i

;F rh^ n.
^ blov ••
-y Far

j\^` `+" •Nt^ pe^

v, s^l

F d,i
seA.i wc

^

Spike Id: 7a•vK Se,;x. .6e• SNL Ace. S^ 1 Kesd 9So8311C5r1

M&TE:

_""Mettler AE160 ( 360-06-01-016) _ Mettler AE200 (362-06-01-038)

__ Sartorius R200D ( 360-06-01-024)

Analyst: Date: Review Date:

://^z J
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WHC-SD-WM-DP- l^L, REV. I

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Page ,Z- of

Shielded Analytical Laboratory
WATER LEACH

Tank BY-108 Core(s) 99

Project Id: 21372 WP Number: K28864

TI Number: T195-TWC-03 Procedure: PNL-ALO-103

Sample Sample Sample DIW DIW D1W
Sample Gross Tare Net Gross Tare Net Spike
Ident. Wt ( g) Wt (g) Wt (g) Wt (g) Wt ( g) Wt (g) Volume

95-07944-C1 0,39g9 Y5.v41- o.SA^la y^,^222 ^13. 1111 51 ^i^QTR SEG 3A

95-07944-C2
QTR SEG 3A I^j ti3`i 95•731I o•4923 3.yb15 2•5354 56MaI
DUP

95-07945-Cl l.io99 5(D.&21 0,q181 93.4445 42•32A 5/•5`f53QTR SEG 4A

95-07945-C2
QTR SEG 4A aad66 ,q333 32•k14`1 50•0181^
DUP

95-07946-Cl
99.q503

9 p818
S 0,398 S a1D.3^ p3^Sb yQ.Y9(v^JQTR SEG 4B

95-07946-C2
QTR SEG 4B } 1'fS3

$6,58'f0 06b13 a-4R i,yl :U 51,061R
DUP

95-07947-Cl gI., I OI S0.6`(85 O,ybl (Q o,1p% 40,40Ig D,S3Sp
QTR SEG 4L

95-07947-C2
RA SEG 4C r9}A $^'^ D.52ta

/!

QQ`f ^,^1^C0 SD•^lo^
DU

Spike Id:

MkTE:

M̂ttler AE160 ( 360-06-01-016) Mettler AE200 ( 362-06-01-038)

V

^

i

/

- Sartorius R200D ( 360-06-01-024)

Analyst: Date: Reviewer: Date:

,3-189



WHGSD-WM-DP-_LLL, REV_/

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Page _J_ of ^L

Shielded Analytical Laboratory
WATER LEACH

Tank BY-108 Core(s) 99

Project Id: 21372 MP Number: K28864

TI Number: T195-TWC-03 Procedure: PNL-ALO-103

Sample
Ident.

Sample
Gross
Wt (g)

Sample
Tare

Wt

(g)

Sample
NetWt

(g)

DIN
Gross
Wt (g)

DIM
Tare

Wt ( g)

DIN
Net

Wt (g)
Spike

Volume

95-07948-Cl
QTR SEG 4D 8,50 Y8.008 ^"KI 9?j,9 '^'o(.^ 5^,

95-07948-C2
QTR SEG 4D
Dup gy.i7)4

C^,S , L, P ca tC Add t ' _L(^N

0 23

^
b

t

/

/

Spike Id:

NiTE:

1--'Mettler AE160 (360-06-01-016) _ Mettler AE200 (362-06-01-038)

Sartorius R200D (360-06-01-024)

Analyst: Date: Revie Date:

3-190
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CD

Battelle Pacific Northwest Laboratorles
Analytical Chemistry Laboratory

e CIJw^A .A..d.^ l..nl 1 nl...wunni

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: Water Leach

ANALYST: DATE: 9/7/fi^ CONTROWNG PROCEDURE: PNL-ALO-110

REVIEW. DATE: QA PLAN: MCS-033 IMPACT LEVEL 11

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WOR,(
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALVSIS

SAMPLE
Wr

WATER

WT (9)

TOTAL
VOL
(mL)

SPIKE
ro

SPIKE VOL

(mL)

DILUTION
FACTOR

dLUT10N
IMTRIX

PIPE
CALIa

lmU

MISC

eedM+C+ PNL-ALa211 ICP ^ ^+P

9sorw,CZ a. 2_ `^ I S OUF

esm9„ ca o oG Bum

esa>stsc, o, 152 0 0 SAW

a3mwz-c2 o t DUP

. zc SAW

esorwaCZ o az ^ DUIP

as.are„L, o z r s""tP

e54?944c2 0.482 i3z DUP

esoTelsc+ 887 YS SAMP

e54?94sr.2 35 0 o b OUP

esare+ec+ S 59 ` SAMP

osonncz o. 13 I a oue

asmwT-C+ o. b 6 .S 58 a""°

2

9
cn
v

PAGE I OF 2 1
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CD

Battelle PaclOc Northwest Laboratories
Analytlcal Chemislry Laboratory
q'JS Cl.inl.ierl ennivllrnl I nhnralnN

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-0 /ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: Water Leach

ANALYST: DATE: `/ 7 CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: Y121f QA PLAN: MCS-033 IMPACT LEVEL• II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER
WT (9)

TOTAL
VOL
(mL)

SPIKE
10

SPIKE VOL
(ml(

DILUTION
FACTOR

DILUTION
MATRIX

PIPEf
CJWB
(my

MISC

9507947-C2 PNL-ALO-211 ICP ^ . (020 DUP

es4"eo-cl o , 8 SAMP

950791&C2 G^S ? ^

2
n
Cn
v

v

Ivj

PAGE _2 OF
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Battelle Pacific Northwest Laboratories
Analylkxl Chemistry Laboratory
325 Shlelded AnaWtiaai I.aboratorv

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: Water Leach

ANALYST: DATE: 9y(j/VS^ CONTROWNG PROCEDURE: PNL-ALO-110

REVIEW: uy^ DATE: OA PLAN: MCS-033 IMPACT LEVEL• II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

VYORK
PACKAGE
NUMt1ER

ALO
NUIdBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT q)

WATER
Wf (9)

TOTAL

VOL
(mL)

SPIKE
10

SPIKE VOL

C )

DILUTION
FACTOR

DILUTION
MATRIX

PIPEf
CALIB

(mL)

MSC

K28e67 954)T911-C1 PNL-ILLO-212 tC o. 5M e. SAMP

954T911-C2 1 DuP

9507941-Ca 0.`I oIo BIANK

95a79++-cA 473 z MS

95oT91i-C5 RT59-7-53' . Sl ^f SPKBUt

95oM2.C1 O ' o SAMP

954Tw2-C2 o, 515 51 I OUP

esotwac+ O.S? sAW

95ms/3-C2 o Su WP

95.07111+41 o52VZ .z8/I SAMP

95oM4-C2 d. 48t3 51 . 33 Z I DOP

9547946o1 y 9.5453 SMiP

95-"5L2 !) p twP

9541791601 S' . 574 ^P

ss0794ao2 0. l3 /. 0 1

I j

^

esa»o.o, o. G So5' ::: s^

^
Cn
v

v

<

Ir

PAGE _L OF Z
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BatteBe PacHlc Northwest Laboretories
Analytical Chemistry Laboratory

..,, I _1..^....,

W

CO

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: R STEELE DATE: 8/31 /95 PREP TYPE: Water Leach

ANALYST: - - DATE: yU/`•^ CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: ^DATE: ^ 7/92 OA PLAN: MCS-033 IMPACT LEVEL: II

CUENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

yypiK
PACKAGE
NUMBER

pLp
NUMBER

PROCEDURE ANALYTE
OR
ANALLYSIS

SAMPLE
Wf

!

WATER

Wt (9)

TOTAL
VOL
(mL)

SPIKE
aB-
( •

SPIKE VOL

(mU

DILUTION
FACTOR

DILUfION
MATRIX

PIPET
CALIB
(mL)

MISC

K28e67 e5.07W742 PNL-ALO-212 IC Zo

esoma-a o :188 SAAWV

9547e'e-c2 6615 51.8 33 DUP

2
^
tn
v

^

^
^
^
^

^

PAGE 2_ OF -
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WHC-SD-WM-DP- ! E, REV. I

DATE TO QC: 09/19/95

DATA QUALiTY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Acid Digest ( Drainable Liquid)

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07932-A1 95-07932-A2 95-07932-A3 95-07932-A4
95-07932-A5
95-07935-Al 95-07935-A2

c

CL Quality Representative Date

3-196



T
f"1

(D
^

Ss1aNs PwiRo Northwest Leboretodss
ArrlpioN Chemistry Leboretory
325 SAL-SRPL PAGE1of1

PNL-ALO-128 Nitric and Hydrochloric Acid Extraction of High-level Radioactive Liquids and TCLP Leachates

^ , :, ,+g*' ,Clienti'K'?"SILVERS ,.^ t'4r'I>1.'^°. . . :.. I . '^+OA'pianC„MM033. '.^
WorkAuth. Doe' AD :a1ASR2388TI95•TWC-03 lmpact IeveC'ak"1

WarkPack' e/Pro ect: ^28866 . ^ ''^^• Balance M&TE:

TanWCore/OthenlD::"TANKBY-108CORE99DRAINABLELIOUIDSPrep.lab(SALor,SRPL: SALk"14;h 1 r,:'urwl9fr
Additional Information: . , .

. "R ^ . .. Y^-+,r` ^'"",^1 "^ ^ x • '^ . , t^r`a^^` ." , ^^,-,r}.^?' •.M 'i6 ,p F;a.
* ^^ ,^^ ;:'Na ,:"r 'I^ w ^

Sample

ALO e Client ID wei g ht

Spike Final extract Process

volume ( ml ) volume mi Factor

I 95-07932-Al SEG 2 DL

2 95-07932-A2 SEG 2 OL DUP 01-

3 95-07932-A3 METHODS BLANK

4 95-07932-A4 MATRIX SPIKE

5 95-07932=A5 SPIKE CONTROL p, Z,;

6 95-07935-Al SEG 3 DL ^, go . ra
7 95-07935-A2 SEG 3 OL DUP

a
9

10

11

12

13

14

15

16

Analy st commenls (a.p. MenRfication numMr for spikes^ sample preparatlon problems encouMered, unusual samph preperliesd: SAMPLES FILTERED: YES I I

SP'/4 lr0^fs6^30/S^fp/ T^p/9E5. •asor+l P'ocrotw®^S C
• 9s»' Z =
• 7a'2o s. ,aooy

-^.1^y Pso> ./79.

ND I I

,

^
fn
v

v

m>D

^

,

AnelysUDate:^ ^,.21LesTi^ 9^/^^9J Reviewer/Date: ^ nr.zoa-aas .11R •^^^ ^^^•^^^ J
7



6544UU'P2ucFivfJor+4-wxsFLnboru4 on^
WHC-SD-WM-DP L'^S^ REV1 Pac^e I oP I

la6okua.B

^
uunw--vy

aso^t)c

1qoS_z'16_

.4UA[trr^

RCv^cu^er D.4'feo-s^T"

-qg1
#-99/iz

-^f, oco/ s= ^.0^-^5

1,9^'D ^SD= 0•35`Io

3-.193



BatteBe Pacific Northwest Laboratories
Analytical Chemistry Laboratory
'19S ChIdAM arwtvRrnl I ahnratnrv

W

W'^

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: DRAINABLE LIOUID

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: ACID DIGESTION

ANALYSTDATE: Z/FA^ CONTROWNG PROCEDURE: PNL-ALO-110

REVIEW: DATE: cA PLAN: MCS-033 IMPACT LEVEL 0

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER
WT (9)

TOTAL
VOL
ImL)

SPIKE
ID

SPp(E VOL
(mL)

DILUTION
FACTOR

OILUTION
MATRO(

PIPET
CALIB
(mU

MISC

K28BG6 95-07932-A1 PNL-ALO-211 ICP SAW

95-07932-A2 OUR

95-0793243 UAW

9507932-M MS

9507932-A5 SPK
CONT

950793SA1 SAW

95-07935A2 DUP

^

O

A

C

PAGE 1_ OF 1



r-

BaBetle Pacific Nonhwest Laboratories
Analytical Chemistry Laboratory
325 ShleMed Analytical LaboRrtory

^

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 VJBS NO.: SAMPLE TYPE: DRAINABLE LIOUID

ISSUED BY: STEELE DATE: 8/31/95 PREP TYPE: ACID DIGESTION

ANALYST DATE: CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: DA PLAN: MCS-033 IMPACT LEVEL II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-106

WORK
PACKAGE
HI1MgER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
Wt

WATER
Wf (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

o1LUTIDN
FACTOR

OLUTION
MATRIX

PIPET
CALIB
(mL)

MISC

SEE
BELOW

9547932-A1 SEE BELOW SEE BELOW wnp

e54ig32-A2 dup

9547972-A7 bW*

98-07933-A1 w11p

96-0797SA2 dup

K2el70 PNL-ALO-421 I. ALPHA

K2ee7t PNLALO450 GEA

KRBB7J PNLdLO-431 7.BETA

YAit I_ VF _]_

S
7
CA

^
O
'O

4:',

Ll)

a

yttA r-ecelv-,A 1.5919 wl o^ WS-l. oV Sn14PlCs AbWr.



WHC-SD-WM-DP-j^, REV.-j_

KOH FUSION

3-201



DATE TO QC: 09/19/95 WHGSD-WM-DP-,LqL-,REV--/

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - KOH Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07942-HI 95-07942-H2 95-07942-H3
95-07943-H1 95-07943-H2
95-07944-HI 95-07944-H2
95-07945-H1 95-07945-H2 95-07945-H3
95-07947-H1 95-07947-H2
95-07948-H1 95-07948-H2

PNL L Quality Representative

^. .

Date



^

WH0-SD-W1A-DP-_1_q_^, REV.

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108 Core(s) 99

^

/

-\ 3

\ (^

\5^

v 6

Project Id: TWC/21372

Test Instruction: T195-TWC-03

a^rfl•^•

..

Page _L of

WP Number: K28862

Procedure: PNL-ALO-115

Wet Wet Wet Dry Dry Dry
Sample Sample Sample Sample Sample Sample

Sample Gross Tare Net Gross Wt Tare Net
Ident. Wt ( g) Wt (g) Wt ( 9) (g) Wt ( g) Wt (g)

95-07942-H1
`r•7 / N3 :;-993y• O,IIJIaQTR SEG 2A .

95-07942-H2
QTR SET 2A yY•7Ys9. yg63^o D,IIOq
DUP

95-07942-H3
METHODS X X K^ X K X Jz
BLANK

95-07943-HI
QTR SEG 2D `1•3YL ^ q•Oy99 0,33(va

95-07943-H2
QTR SEG 2D 3, ^/S/0 S,/ay7 ^,3ab3
DUP

95-07944-H1
SS 1 toN SS• ShqL a.QTR SEG 3A

95-07944-H2
QTR SEG 3A N'tS3 3333-sq 0,14aD
DUP

51A• ,

M&TE:

Mettler AE160 ( 360-06-01-016)

_ Sartorius R200D ( 360-06-01-024)

Mettler AE200 ( 362-06-01-038)

Analyst: Date: Reviewer• Date:

4^
or-,^

3- 203



WHGSD-WM-DP- Il ^, REV. I
Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108

Project Id: C 7

Test Instruction: TI95-TNC-03

r'5

/3

It

Page^^of ?-

NP Number: K28862

Procedure: PNL-ALO-115

Wet Wet Wet Dry Dry Dry
Sample Sample Sample Sample Sample Sample

Sample Gross Tare Net Gross Nt Tare Net
Ident. Wt ( g) Wt (g) Wt (g) (g) Wt (g) Wt (g)

95-07945-H1
QTR SEG 4A` 53,31G3 s3.221G O'IO^^-

95-07945-H2 U.y 6, 3+9y' ^^ II ^ ZQTR SET 4A
reP̂'

^.
'^ ' ^bDUP ar< c ,f ^ erc

95-07945-H3
METHODS
BLANK

95-07947-H1
QTR SEG 4C

}S
r)yZLo 5$. 43,52 1

pq
8 I0 1 10

95-0794 7 -H 2
S 1' I ^U-+

r,I-N
QTR SEG 4C

9^aDUP 3•
95-07948-H1
QTR SEG 4D

995-07948-H2
QTR SEG 4D Sy.q 5Cf^^3
DUP

M&Ii^

I Mettler AE200 ( 362-06-01-038)Nettl^ A^60^ 360-06-01-0 6)^ I DD^ I ^

- Sartorius R200D ( 360-06-01-024)

n.^rMa p ^
+Ce.. t la.^ ^;.

P +^an

t
.

}^.:. ez,
CajOr ^
^trGnM"
pt..f^ tN.
YJI,.Am ^fD.
oJ(r (w-u
..uJ ^O a
ry.r., il )
^
9P

Analyst: Date: Reviewer: Date:

Sprn 2.-+oq 3o^c^^^$os0^

3-204
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Bettelle PaciBC Northwest Laboratories
Analytical Chemistry Laboratory
325 Shlelded Analytical Laboratory

W
I

O
CR

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWGO3/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31/95 PREP TYPE: NI/KOH FUSION

ANALYST DATE: CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: ^///^ QA PLAN: MCS-033 IMPACT IEVEL• 11

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WOip(
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER
Wf (9)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKE VOL
(mL)

D0.11TqN
FACTOR

dLUTpN
MATRD(

PIPET
CAIJB
(mL)

MISO

SEE
BELOW

95079^6H1 SEE BELOW SEE BELOW
Q D

SAMP

95079/5-HZ Z tX1P

9S-079I5-H3 aIAMC

95-0794e-H/T SAMP

96079r6H2T DOP

9b0794ai1C8 BLANK

9S07W7-H7 O ^ SAIAP

e507917-H2

V

tKlP

95U794&H1 SAA^W

BSe79/8-H2 DUP

K2aB7e PNL-ALO-121 ALPHA

10e871 PNL-ALO-122/123 AEA

K2!!72 PM.-ALO450 GEA ey

KxEE73 PNL-ALO-^31 T. BETA

K2al71 PNLd1LO^33/431 Sr-go

"^Y76 PNL-ALO^NS ILLASER

rnuc 1_ vr _

Co
v

v
9`

^



WHGSD WM DP i , REV. I

8o+r^u ^ ^a. c^ ^ n1or,N^wrnt^a^^
5 4hd"^a^

^ So.ne ^ ê^ eL^ (GE^4^

^/•9b 8, ,.^ ^=`l•5-,-12-^, _

o,o0 8^ .. :
93'D_

y. Cl Co '11=5
,41, c18 15 9^^^ ^^!1-

0 ,
^c^'^e-^ ^ t^^^.^^.^-^ •' z 5

A^.^ y5+ ^

^^^O-Pj



Battelle Pacific Northwest Laboratorfes
Analytical Chemistry Laboratory
325 Shlelded Analytical Laboratory

A

^

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: R STEELE DATE: 8/31/95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: CONTROWNG PROCEDURE: PNL-ALO-110

REVIEW: DATE:
^

QA PLAN: MCS-033 IMPACT LEVEL: II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DIUITION DILUTION PIPET MISC S

PACKAGE NUMBER OR YR N/T (9) VOL ID (mL) FACTOR MATRD( CALIa

NUMBER ANALYSIS (mL) (mL) C

^^SEE 95-07911-H1T SEE BELOW SEE BELOW
100^ 3

BELOW Oi Ob

es.(vyrt-HZr 0. D zfp
^

95-07911-HCB ^

954)7912-H1 Q SAMP

e501902442 DUP

Aw&
m

e507942-H9 .

9507943-H1 SAW

93-07911112 DAM am

95-0794"1 1 21 L
SAW

e5-07441-H2 ^ DUP

K2897e PML-ALO-121 T. ALPHA

K2Ee71 Pt1Lxo+22/423 AEA g. oIg 0

K2ee72 PNL-ALO-450 GEA

K2le73 PNL.AL043t T. BETA

K22871 PN4AL0-133/^31 SrAO

K2ae76 PNL-AL0415 U-LASER



BaneBe Pacific Northwest Laboretorles
Analyticel Chemistry Laboratory

e cMwA^ w..M.wl..el I nMrelnn.

W

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

,TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: STEELE DATE: 8/31 /95 PREP TYPE: NI/KOH FUSION

ANALYS DATE: z//Zn^ CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: F r OA PLAN: MCS-033 IMPACT LEVEL 11

CUENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
WT

WATER

WT (9)

TOTAL

VOL
(mU

SPIKE
IO

SPIKE VOL

(ml)

UILUTION
FACTOR

DLUTION
MATRIX

PIPET
CAUB
V^L)

MISC

I(2gg66 95-07W1-H1T PNL-ALO2I1 ICP SAMP

9S0T9^1-H2T ^

9sm9^uHC8 ^

95-0T9/2-H1 t1, ISZ ^

9507942-H2 ^

9507912-H9 ^

pS079/3-H1 ^P

9S07Y/3-H2 3 1,0 DUP

pSQ7911-Hi ^

osara+-Hz o. tyzo OUP

SRM-210N' d l^^
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N
^

SAMPLE PREP SHEET

(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 W8S NO.: SAMPLE TYPE: SLUDGE

ISSUED BY: RT STEELE DATE: 8/31 /95 PREP TYPE: NI/KOH FUSION

ANALYST: DATE: G ,fl CONTROLLING PROCEDURE: PNL-ALO-110

0:1REVIEW: DATE: `1^//^ OA PLAN: MCS-033 IMPACT LEVEL II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK
PACKAGE
NUMBER

ALO
NUMBER

PROCEDURE ANALYTE
OR
ANALYSIS

SAMPLE
Wi

WATER
Wf (g)

TOTAL
VOL
(mL)

SPIKE
ID

SPIKEVOL
(mL)

D0.UTION
FACTOR

DILUTION
MATRIX

PIPET
CALIB
(mL)

MISC

K29888 9507945-H1 PNL-ALO311 CP D o77 O SAW

9&We+sR2 DUP

e547945-H3 BLANK

954794e-H1T o SA""P

95-07916H2T f q1P

e7946-HCBYS- ^

964D7947-H1 16 SAMP

96-07W7-42 DUP

9647946H1 SAMP

950790112 OOP

SRN-21 - 0
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DATE TO QC: 09/19/95

DATA QUALTTY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Zr Fusions

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07941-N1 95-07941-N2 95-07941-N3
95-07942-N1
95-07943-Ni
95-07944-Ni
95-07945-N1
95-07946-N1
95-07947-N1
95-07948-N1

NL L Quality Representative

VA4

Date
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WHC SD-WM-DP- / S , REV.
^ Battelle Pacific Northwest Laboratories

Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108

^

5•

I

13

Project Id: 21372

Test Instruction: T195-TWC-03

Page _L of _L

WP Number: K288 63

Procedure: PNL-ALO-114

Wet Wet Wet Dry Dry Dry
Sample Sample Sample Sample Sample Sample

Sample oss Tare Net Gross Wt Tare Net
Ident. q• t( g) Wt (g) Wt (g) (g) Wt (g) Wt (g)

95-07941-N1 41 ^ Z^ /3^
SEG 1

95-07941-N2
S G P ^j g^ 50

^y3 O 0
771PE 1 DU ,

95-07941-N3
(0'METH BLANK

95-07942-N1 )IT 9 iI j(o.3 ^• /OSU
QTR SEG 2

95-07943-N1 . 323y
'7

Oa6^-
1'

O. zt5Cp
QTR SEG 2D •

95-07944-N1 • -4
^

^O. /l ^3.^ap^

QTR SEG 3A """°°'

M6TE: y I^14s

Mettler AE160 ( 360-06-01-016)

_ Sartorius R200D ( 360-06-01-024)

Mettler AE200 ( 362-06-01-038)

kAA1

k

d^

ok^}

a"

o^.

t^bc W
,4

Analyst: Date: Reviewer: Date:

3- 212
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108 Core(s) 99

Project Id: 21372

Test Instruction: T195-TWC-03

1^

15

C

Page _L of _L

MP Number: K28663.

Procedure: PNL-ALO-114

Sample
Ident.

Wet
Sample
Gross

Wt ( g)

Wet
Sample
Tare

Wt (g)

Wet
Sample
Net

Wt (g)

Dry
Sample
Gross Wt
(g)

Dry
Sample
Tare

Wt ( g)

Dry
Sample
Net

Wt (g)

QTR SEG54A1
q 115 *I.^D^} O•/03$

95-07946-N1
QTR SEG 46

37 ^^ ^ 7, ygl Z O•/D^7

95-07947-N1
QTR SEG 4CC V7 •Z3GU •IZSY D• 10`^(0

95-07948-N1
QTR SEG 4D 36- 5L•`6y37- O•JlDI

SRM 2709 (a.4(o 3(p, O./(°a$

MATE:

^ Mettler AE160 (360-06-01-016)

_ Sartorius R200D (360-06-01-024)

Mettler AE200 (362-06-01-038)

CR..TVA ,
NI-0#

^,uqko ?
N^OH

XF ^Jao d

^tlo_Off

DCa^

Analyst_ Date: Revie r: Date:
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Battelle Pacific Northwest laboratorles
Analytical Chemistry Laboratory
325 Shlelded Analytlcal Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO .: TI95-TWC-03/ASR 2388 PROJECT NO.: 21732 WBS NO.: SAMPLE TYPE: SLUDGE

ISSUED BY : FIT TEE • DATE: 8/31 /95 PREP TYPE: Zr/Na2O2 FUSION

ANALYST: DATE: // CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: /I I OA PLAN : MCS-033 IMPACT LEVEL: II

CLIENT: KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DILUTION DILUTION PIPEf heSC

PACKAGE NUMBER OR WT Wtle) VOL ID (ml) FACTOR MIATRIX CAUB

NUMBER ANALYSIS (mU (mL)

K28Ba6 95-07911-N1 PNL-ALO-211 ICP 11/00 1 1 SA^

ttv
eSa7941-N2 aaM ^

95-079^t.N3 ^

9-)l 9^

9507943-Nt ZZ

950794-Nt SAMP

e507945-N1 SAMP

95-07946Ni D. O"7 SAMP

95-07eN-N1 SAMP

e5-07916Ni . O )

SRM zros 0. / G ZP

n
Cp
v
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SINGLE SHELL TANK

WASTE CHARACTERIZATION PROJECT

APPENDIX B

PHYSICAL PROPERTIES

TANK BY-108 CORE 99

September 1995

^ Pacific Northwest Laboratory
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B1 - INTRODUCTION
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WHGSD WM•DP- J, , REV.

Introduction to Physical Prooerties Primary Data Package

This section of the BY-108 Core 99 Primary Data Package contains primary

or "raw" data collected during preparation and analysis of physical properties

on Core 99. samples.
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B2 - DSC/TGA ANALYSIS

3-218



7
- t,

THIS PACE !Fq'r.?4 'ON
l,EFI'81.ANK.



^

WHGSD-WM-DP-/ '-- , REV.
DATE TO QC: 09/29/95

- _ . ` ..

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - DSC/TGA

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 7313 7313-2 95-07932 95-07932-2
7315 7315-2 7314 7314-2 95-07935
95-07935-2 7316 7316-2 7322 7322-2
7319 7319-2 7318 7318-2 7317 7313
7317-2

PNL ACL Quality Representative

^

Date

3- 219
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Thermal Analysis

WHGSD-WM-DP-J4^L, REV. 1
Scanning Thermogravimetric Analysis ( TGA) and Differential Scanning

Calorimetry ( DSC) were performed on the unhomogenized solids and drainable
liquids from Core 99 Segments 1 through 4. These two thermal analysis
techniques are useful in determining the thermal stability and reactivity of
the material. DSC measures heat released or absorbed while the temperature of
the sample is increased at a constant rate. Data generated by the DSC
analysis is often used to measure thermal decomposition temperatures, heats of
reaction, reaction temperatures, melting points and solid-solid transition

temperatures. TGA measures the mass of a sample while the temperature of the
sample is increased at a constant rate. The TGA data is used to measure
thermal decomposition temperatures, water content and reaction temperatures.

Both methods can be modified to measure isothermal changes in the material and
provide complimentary information.

3-220
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The calibration of the DSC and TGA instruments were checked before
running these samples. An indium standard was run on the DSC to check the
temperature and enthalpy calibrations. The balance calibration of the TGA was
checked with a 100 mg standard weight, and the temperature calibration was
checked with a lead standard. The temperature and enthalpy calibration checks
were all within 1°C and 0.2 J/g of their reported values, and the balance
calibration was within 0.01 mg.

The results from the DSC and TGA analyses are reported in Tables 1-6 and
1-7, respectively. The temperature range of the scans was from ambient to
550°C, with a scan rate of 10°C per minute. These analyses were all performed
in platinum pans under nitrogen cover gas.

The major transition in all of these samples was an endotherm due to
water loss from the sample. This was also the major mass loss in all of the
samples. The onset temperature of this transition could not be measured

because the transition began at the initial temperature of the run (ambient

temperature). The water loss endotherm ends at approximately 200°C. This

endotherm is a complicated system of several unresolvable transitions with

each sample containing slightly different proportions of these transitions.

An exotherm was identified in all quarter segment samples from Segment 4

and the drainable liquids. This exotherm has an onset temperature of between

197 and 225°C. The enthalpy of this transition varied with each quarter

segment. The temperature range for this transition was from 195 to 400°C. It
appears that this exotherm is commingled with some endothermic behavior which

cannot be resolved; therefore, it is difficult to determine onset temperatures

for each sample. The enthalpy of this transition is also dependent upon

resolution of this exotherm for the commingled endotherms and the initial

water loss endotherm. In most cases the most conservative approach (the

largest exothermic energy) has been taken.

3- 221
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In Segments 1 through 3 a second endotherm is observed. Several

transitions are observed in this endotherm and the onset temperature varies

depending upon the size of the first transition in comparison with the second

3- 222
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Table 1-6 : Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC) Results

Segment Enthalpy
Sample Number ID (J/g) Range ( •C) Onset (•C)

7313 1 725.6 8-153
311.2 193-333 219

7313-2 1 521.2 16-158
305.2 181-343 221

95-07932 2-DL 737.5 45-226
-11.6 226-265
-14.9 265-340 278

95-07932-2 2-DL 1243.6 20-216
-35.8 216-270
-10.5 272-330 279

7315 2A 201.3 48-227
108.6 227-324 250

7315-2 2A 177.3 43-231
114.1 231-322 251

7314 2D 263.0 22-204
127.3 215-332 261
-2.8 375-430 385

7314-2 2D 194.7 24-185
161.7 187-345 211
-2.8 380-430

95-07935 3-DL 1178.2 31-236
26.1 236-303 237

95-07935-2 3-DL 1279.2 32-239 238
26.9 239-300

7316 3A 303.4 28-230
81.1 236-336 249
-1.2 400-427

7316-2 3A 343.5 12-215
101.1 233-327 259
-0.7 430-450

7322 4A 385.5 22-183
33.6 243-310 259

7322-2 4A 556.7 33-255

7319 48 651.6 22-193
-191.1 200-411 207

3-223
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Table 1-6 : Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC1 Results ( Cont_1

Segment Enthalpy
Sample Number ID (J/g) Range (•C) Onset (•C)
7319-2 4B 476.0 19-224

-133.2 224-385
7318 4C 644.5 26-192

-67.0 192-375 197
7318-2 4C 876.6 15-196

-77.8 200-361 237
7317 4D 693.4 23-195

-73.7 205-369 206
7317-2 40 613.9 30-193

-60.2 203-350 204

^

transition. It appears that the onset temperature for the first transition in
this endotherm is 220°C, and the onset temperature for the second transition
is between 250 and 260°C.

The TGA analysis also indicated two different waste types in this core
sample. All of the segments had a large mass loss associated with the water
loss endotherm. This mass loss was observed between ambient temperature and
180°C. A small mass loss was observed over the remainder of the temperature
range of the TGA analysis for all of the Segment 4 samples, but no significant
transitions were observed at higher temperatures. In the Segment 1 through 3
solid samples, a second significant mass loss was observed. This mass loss
has an onset temperature of approximately 245^C. This transition correlates
with the second endothermic transition observed in the DSC analyses. These
samples also continued to have a small mass loss throughout the remainder of
the temperature range.
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Table 1-7 : Tank BY-108, Core 99 Thermogravioetric Analysis (TGA)
Results

Onset
Sample Segment Range ( •C) (•C) Mass Loss (%)

7313 1 23-157 32.7
157-309 247 9.7
309-548 2.6

7313-2 1 28-145 26.1
145-318 249 13.2
318-548 3.5

7316 3A 22-212 14.1
212-344 310 0.9
344-548 0.2

7316 3A 40-170 35.0
170-548 1.9

7314 2D 27-198 17.9
198-328 245 2.2
328-545 0.9

7314-2 2D 23-203 15.5
203-328 242 3.3
328-442 393 0.8
442-545 0.4

7315 2A 23-136 7.8
136-256 3.6
256-545 0.8

7315-2 2A 23-130 6.6
130-215 5.2
215-545 0.1

7317 40 23-167 40.6
167-550 5.1

7317-2 4D 22-178 44.0
178-549 3.8

7318 4C 24-173 35.6
173-549 5.3

7318-2 4C 24-172 36.2
172-549 4.5

7319 4B 22-187 35.3
187-403 309 7.9
403-548 1.3
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Table 1-7 : Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)
Results (Cont.)

Saaple Segment Range ( •C) Onset Mass Loss (%)

7319-2 48 23-172 35.9
172-412 300 8.1
412-549 0.8

7322 4A 22-160 25.8
160-550 3.1

7322-2 4A 23-171 25.1
171-548 3.4

95-07935 3-DL 23-227 52.1
227-548 0.8

95-07935 3-DL 24-235 52.6
235-548 0.7

95-07932 2-DL 28-218 52.6
218-548 0.8

95-07932 2-DL 23-236 46.7
236-547 0.6

32zs
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J

DSC <Sample> <Comment>
i4sept95a indium std

<Name> 11.700 mg --------------
14sept95a ( 11.700 mg) ---------------

<Date> <Reference> -------------
95/09/14 06:20 mt pan and lid ---------------

0.000 mg <Sampling>
0.2 sec

E

U
N
O

105
Chemical Process 5vstems

<Temp.program[C1 [C/minl [minl>
1 20.0- 120.0 20.00 0.00
2* 120.0- 190.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
-------------- 0.0 ml/min

250

125
SCS

165
(Heating)TEMP

0

c
e

250 E

N
O
O

-500

-750
185

IS(o.^

ci,
I[`\ v

IV ^

Fn

F-
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TG/DTA <Sample> <Comment>
14sept95d lead std

<Name> 19.200 mg ---------------
14sept95d ( 19.200 mg) ---------------

<Date> <Reference> ---------------
95/09/14 06:48 mt pan --------------

0.000 mg <Sampling>

0.156r 7.5
0.5 sec

0

^-0.156 > -6r
x 0

0 0

-0.312F -13

-0.469L -20.5 1
210

Chemical Process Svstems

<Temp.program(C) [C/min) (min)>
1 20.0- 250.0 25.00 1.00
2N 250.0- 370.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
-------------- 0.0 ml/m1n

c
uv

250
2C0

330
(Heating)TEMP

143.1 I

2
n
ln
v

143.1

I
143.1

J <x
co
^

I _

143.1

-' 143.1
370
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DSC <Sample> <Comment>
20sept95c 7313

<Name> 19.935 mg ---------------
20sept95c ( 19.935 ng) ---------------

<Date> <Reference> ---------------
95/09/20 08:38 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

2
E

U
N
O

-50
Chemical Process Svstems

,.

<Tenp.progran(C) [C/min1 (nin)>
IN 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 m1/ein
--------------- 0.0 ml/nin

100 250 400
(Heating)TEMP

40

0

C

\

40 E
U
y
0
O

-80

-i20
550

_
9
Co
v

0
v

Kv-^

iNn
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TG/DTA <Sample> <Comment>
20sept95d 7313

<Name> 27.185 mg ---------------
20sept95d ( 27.185 mg) ---------------

<Date> <Reference> ---------------
95/09/20 08:41 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

9.2r 50

^

^ -9.2 >
K =1

o lo

-18.

-27.59L -50 '
0

Chemical Process Svstems

<Temp.program[C) [C/min) [min)>
20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
------------- 0.0 ml/min

106.7

92

77.2

K
co
f-

62.5

-J 47.8
600

C)
ln
v

0
-v

twn

,--

350
TEMP3C0 (Heating)

450



N

^SC
<Sample>

ezt><0 ptg5e 7313
<Name> 29.313 mg ---------------
20sept95e ( 29.313 mg) --------------

<Oate> <Reference> ---------------
95/09/20 10:14 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

E

N
O

-40

0
Chemical Process Svstems

<Temp.program(C) [C/min] (min1>
1* 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
--------------- 0.0 ml/min

60

!50
3C0

450
(Heating)TEMP

0

C

E

60 1

L)

CI

-120

--I -160
600

n
in
v

b

I^



G^l
/

N

TG/DTA
<Sample>
20sept95f

<comment>
7313-2

<Name> 24.548 og ---------------
20sept95f ( 24.648 mg) ---------------

<Date> <qeference> ---------------
95/09/20 10:18 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

0 Oww >

w
o

0 13.25
Chemical Process Svstems TIME6min

<Temp.progran[C] [C/min) [min)>
IN 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
--------------- 0.0 ml/nin

39.74

103.5 =

^

91.3

<79.1

c^
r-

66.9

54.8
52.98

I.1`i l I
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<Sample> <Comment>

<Name> 20.316 mg --------------
i9sept95k ( 20.316 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 18:29 pt pan -------------

0.000 mg <Sampling>
0.5 sec

S
E

U
U)
0

0
Chemical Process Svstems

<Temp.program(CJ (C/min) (min)>
20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
-------------- 0.0 m]/min

300

150
3C0

450
(Heating)TEMP

0

^
^

300 E

U)
0
0

-600

-j -900
600

::E
_n
in
v
^

^
^

I
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TG/DTA <Sample>
19septY95i

<Comment>
95-07932

<Name>
19sept951

18.083
( 18.083

mg
mg)

---------------
---------------

<Date> <Reference> --------------
95/09/19 18:32 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

V Ovv >

0.
w

o

0 13.24 26.48
Chemical Process Svstems TIME min

<Temp.program(C) [C/min) (min)>
IN 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min

39.73

0.0 m]/min

107.8

91.2

74.7

x
m
^

58.1

41.5
52.97

^
U)v

v

1^
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C4

DSC
<Sample> <Comment>
20sept95a 95-07932-2

<Name> 30.332 mg ---------------
20sept95a ( 30.332 mg) ---------------

<Oate> <Reference> ---------------
95/09/20 06:31 pt pan -------------

0.000 mg <Sampling>
0.5 sec
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T6/DTA <Sample>
20sept95b

<Comment>
95-07932-2

<Name> 30.332 mg ---------------
20sept95b ( 30.332 mg) ---------------

<Oate> <Reference> ---------------
95/09/20 06:32 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

V ^vv >
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Chemical Process Svstems TIME min

<Temp.program [C] [C/min] [min)>
1* 20.0- 550.0 10.00 0.00
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T6/DTA <Sample> <Comment>
21sept95f 7315

<Name> 12.984 mg ---------------
2lsept95f ( 12.984 mg) --------------
<Date> <Reference> ---------------
95/09/21 15:07 pt pan ---------------

0.000 mg <Sampling>
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0.5 sec
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^S^ <Sample> <Comment>
2isept95e 7315

<Name> 28.860 mg ---------------
21sept95e ( 28.060 mg) ---------------

<pate> <Reference> ---------------
95/09/21 15:05 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA <Sample> <Comment>
21sept95h 7315-2

<Name> 22.391 mg ---------------
2lsept95h ( 22.391 mg] ---------------

<Date> <Reference> ---------------
95/09/21 16:57 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

600r 16.5

450h 8
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DSC <Sample> <Comment>
2isept95g 7315-2

<Name> 35.068 mg ---------------
21sept95g ( 35.068 mg) ---------------
<Oate> <Reference> ---------------
95/09/21 16:55 pt pan ---------------

0.000 mg <Sampling>
0 . 5 __.
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<Sample> <Comment> <Temp.program(C] [C/minl (minl>

DSC 2isept95a 7314 i* 20.0- 550.0 10.00 0.00

<Name>
2lsept95a

16.036 mg -------------
( 16.036 mg) -------------

-- <Gas>
-- nitrogen 300.0 ml/min

<Date> <Reference> ------------- -- -------------- 0.0 ml/min

95/09/21 09: 00 pt pan -- ------------
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TG/DTA <Sample> <Comment>
2lsept95b 7314

<Name> 15.063 mg ---------------
2isept95b [ 15.063 mg) ---------------
<Oate> <Reference> ---------------
95/09/21 09:04 pt pan ---------------

0.000 mg <Sampling>
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D SC <Sample> <Comment>
2isept95c 7314-2

<Temp.program(C)
1* 20.0- 550.0

(C/min) (min)>
10.00 0.00

<Name>
23sept95c

16.004 mg -------------
( 16.004 mg) -------------

-- <Gas>
-- nitrogen 300.0 ml/min

<Oate> <Reference> --------------- --------------- 0.0 ml/min
95/09/21 13:34 pt pan ------------- --

0.000 mg <Sampling>
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TG/OTA <Sample> <Comment>
21sept95d 7314-2

<Name> 16.004 mg ---------------
2isept95d ( 16.004 mg) ---------------

<Oate> <Reference> ---------------
95/09/21 13:34 pt pan ---------------

0.000 mg <Sampling>
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DSC
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19sept95g
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pt pan

0.000 mg

<Comment> <Temp.program(C] IC/minl [min]>
95-07935 1* 20.0- 550.0 10.00 0.00
--------------- <Gas>
--------------- nitrogen 300.0 ml/min
--------------- --------------- 0.0 ml/min

<Sampling>
0.5 sec

0 150
(Heating)Chemical ProcessSvstems TEMP3C0

450

150

0

C

\E

-i5D E

U
N
O
O

-300

-450
600

:J

D-^

,-^

,T1
R1
<

d'.\ An



N

fT

TG/DTA <Sample> <Comment>
19sept95h 95-07935

<Name> 29.784 mg ---------------
19sept95h ( 29.784 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 14:09 pt pan ---------------

0.000 mg <Sampling>
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<Sample> <Comment>

Be' 19sept95i 95-07935-2
<Name> 24.205 mg ---------------
i9septB5i ( 24.205 mg) ---------------

<Date> <Reference> ---------------
95/09/19 16:56 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA <Sample> <Comment>
19sept95j 95-07935-2

<Name> 18.818 mg ---------------
19sept95j ( 18.818 mg) ---------------

<Date> <Reference> ---------------
95/09/19 17:01 pt pan ---------------

0.000 mg <Sampling>
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DSC
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20sept95g
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95/09/20 12:26
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<Sample> <Comment>
20sept95g 7316

31.043 mg ---------------
31.843 mg) ---------------

<Reference> ---------------
pt pan ---------------

0.000 mg <Sampling>
0.5 sec

<Temp.program[C] [C/min] [min]>
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TG/DTA
<Sample>
20sept95h

<Comment>
7316

<Name> 23.331 mg ---------------
20sept95h ( 23.331 mg) ---------------
<Date> <Reference> ---------------
95/09/20 12:29 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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DSC
<Sample> <Comment>
20sept95i 7316-2

<Name> 18.382 mg ---------------
20sept951 ( 18.382 mg) ---------------
<Date> <Reference> ---------------
95/09/20 13:47 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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T6/DTA <Sample> <Comment>
20sept95j 7316-2

<Name> 18.382 mg ---------------
20sept95j [ 18.382 mg) ---------------

<Date> <Reference> ---------------
95/09/20 13:49 pt pan ---------------

0.000 mg <Sampling>
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DSC <15sept95a
<^322ent>

<Name> 7.391 mg ---------------

15sept95a ( 7.391 mg) ---------------
<Date> <Reference> ---------------
95/09/15 06:31 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA
<Sample> <Comment>
15sept95b 7322

<Name> 17.351 mg ---------------
15sept95b ( 17.351 mg) ---------------

<Date> <Reference> ---------------
95/09/15 06:36 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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DSC <Sample> <Comment>
19sept95e 7322-2

<Name> 18.071 mg ---------------
i9sept95e ( 18.071 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 11:35 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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19sept95f 7322-2

18.071 mg ---------------
18.071 mg) ---------------

<Reference> ---------------
pt pan ---------------
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DSC
<Sample> <Comment>
19sept95a 7319

<Name> 23.424 mg ---------------
19sept95a ( 23.424 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 06:52 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA <Sample> <Comment>
19sept95b 7319

<Name> 19.283 mg ---------------
19sept95b ( 19.283 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 06:55 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

<Temp.program(C) [C/min] [min]>
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--------------- 0.0 ml/min
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12.027 mg ------------
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T6/DTA <Sample> <Comment>
39sept95d 7319-2

<Name> 17.353 mg ---------------
39sept95d ( 17.353 mg) ---------------

<Oate> <Reference> ---------------
95/09/19 08:59 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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--------------- 0.0 ml/min
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<Sample> <7318ent>

<Name> 15.000 mg ---------------
18sept95e ( 15.000 mg) ---------------

<Oate> <Reference> ---------------
95/09/18 17:33 pt pan --------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA
<Sample> <eomment>
18sept95f 7318

<Name> 11.944 mg ---------------
18sept95f ( 11.944 mg) ---------------

<Oate> <Reference> ---------------
95/09/18 17:35 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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DSC
<Sample> <Comment>
18sept95g 7318-2

<Name> 36.006 mg ---------------
18sept95g f 36.006 mg) ---------------

<Date> <Reference> ---------------
95/09/18 19:31 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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TG/DTA <Sample>
18sept95h

<Comment>
7318-2

<Name> 26.051 mg ---------------
i8sept95h ( 26.051 mg) ---------------

<Date> <Reference> ---------------
95/09/18 19:34 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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<Sample> <Comment>
i0sept95a 7317

<Name> 13.397 mg ---------------
18sept95a ( 13.397 mg) ---------------

<Date> <Reference> ---------------
95/09/18 09:46 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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<Name> 14.483 mg ---------------
18sept95b ( 14.483 mg) ---------------
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0.5 sec
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DSC <Sample> <Comment>
iBsept95c 7317-2

<Name> 13.697 mg ---------------
18sept95c ( 13.697 mg) ---------------

<Oate> <Reference> ---------------
95/09/18 13:16 pt pan ---------------

0.000 mg <Sampling>
0.5 sec
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Chemical Process Svstems

<Temp.program[C] [C/minl [minl>
1* 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
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TG/DTA
<Sample> <Comment>
l8sept95d 7317-2

<Name> 36.730 mg ---------------
18sept95d ( 36.730 mg) ---------------

<Date> <Reference> ---------------
95/09/i8 13:19 pt pan ---------------

0.000 mg <Sampling>
0.5 sec

600r 95. 1
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Chemical Process Svstems

<Temp.program[C] (C/min] [minl>
1* 20.0- 550.0 10.00 0.00

<Gas>
nitrogen 300.0 ml/min
------------ 0.0 ml/min
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sD.^,vt:)'r 1^^-^«r.
l

DATE TO QC: 10/09/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - BULK DENSITY

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 7322 7317 7313 7314 7316
7318 7319 7315 7397 7398

Quality RepresentativePNL kt^ Date
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Reference Test Instruction: T195-TWC-01
. a ^Cj

J'J-Y ^

Data Sheet: BY108-C99-Density
Page 1 of 6

Density Measurement

Tank 241-BY-108 Core 99

General Instruction:

1. Keep the sample in a sealed container as much as possible to prevent the sample from

drying.

2. All requested weights fro sample plus container are for a closed container.

3. Identify the instrument used for any measurement by reference number or by

calibration ID and provide the calibration expiration date.

4. Check the blances daily with the wieghts i the cell. Record the check weights on the test

instruction or data sheets.

C-Cell Balance:

Calib ID 388-06-01-020

Signature
<;;^

Calib. Exp. Date i! 5^

Date 7hZ,*5 LRB Page
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Reference Test Instruction: T195-TWC-01
Data Sheet: BY708-C99-Density

Page 2 of 6

1. Check the balance calibration with a the check weight available in the cell.

Measured Mass /94, 99 b' g

Actual Mass ?ao. octl g

2. Measure the density of each of the solid samples using the displacement method. Mineral
Oil should be used as the fluid. Graduated cylinders should be used to determine the
volume of the mineral oil and the sample. Record these volumes and masses.

Sample #7322

mass Volume

oil .21, 37 ^ g oil 3, zo ml

oil + sample a f• g oil + sample 3 • 3 S ml

sample 0•^} --^ gsample o. i S ml

description aiQ„„-'f -{+^pt ,s^c,.cLkc _

0, 31^' `/'^ i e/c S
/. S/

g/m^^r•density = sample mass/sample volume= ^3 c/ o. i S ml=

Sample #7317

mass

oil J^.193 g

oil+sample ,a•^?y o

sample °4 8 ( o

Volume

oil _ H. IS ml

oil + sample M•qL ml

sample _ 0.31 ml

description lneadw{ 7-^7%^, Y^NX• J^ _

density = sample mass/sample volume= O• y8l o l 0 .31 ml= /. Ss g/ml

Signature Date g/' 4S_ LRB Page
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- , v /R
Reference Test Instruction: T195•TWC-01

Data Sheet: BY108-C99-Density
Page 3 of 6

Sample #7313

mass Volume

oil 2I.C31 oil 340 ml

oil + sample ^ 1 55o oil + sample L1•00 m

sample o. 3/ 9 g sample e. iv m

description k A ^^ , oL.,^ so"s

density = sample mass/sample volume= 031y g/ o• 2-0 ml= l• 60 g/ml

Sample #7314

mass Volume

oil a/.9SO oil oo ml

oil + sample 3d. 370 oil + sample If• 3/ ml

sample 0'420 g sample o-31 ml

description

density = sample mass/sample volume= 0 '440 g / 0. 31 ml= /• 3S g/ml

Sample #7316

mass Volume

oil .10.9to oil 3.°° ml

oil + sample al, 3,3`1 oil + sample 3.210 ml

sample 0 . 314 sample • d•tC ml

description

density = sample mass/sample volume= 0.3 tq g / C. iO ml= /• 5 7 g/ml

Signature J^ ^ Date t6^r t.RB Page
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%i l,S^=?lPat-DF-/^^ F^cV
Reference Test Instruction: T795-TWC•01

Data Sheet: BY106-C99-Density
Page 4 of 6

Sample #7318

mass Volume

oil ao,3G7 g oil a.3o ml

oil + sample o.SLO g oil + sample 'R• Yo ml

sample o.153 g sample _ o,,o ml

description 021! ati^/

density = sample mass/sample volume=_ o. /53 a / G/o ml= / 53 g/ml

mass

oil ^t 1 V3 -0e--"'27- g

oil + sample a l Sf6 aua

sample ° 313 e-^-- a

Sample #7319

Volume

oil _ 3.35 ml

oil + sample _ 3. SS ml

sample z o ml

description n-e_^hw"^

density = sample mass/sample volume= 0• 303 g/ o . 2-0 ml= 1, SL

Sample #7315

mass

oil

oil + sample

sample

Volume

oil ml

oil + sample ml

sample ml
^'f 9^z-t^9f

description 1n.at,f da.[-!s eF so-Zrl M,^r^[n^ ({!a.g/oca ar,c()

density = sample mass/sample volume= a/ml

Signature Date 2 ^2f LRB Page _
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Reference Test Instruction: T195-TWC-01

Data Sheet: BY108-C99-Density
Page 5 of 6

3. Measure the density of each of the drainable liquid samples using the a fixed pipet to

deliver an accurate volume and measuring the mass of the sample with a balance.

Record these volumes and masses.

Sample # 7397

sample volume /^^° u L

sample mass do•alb mg

density = sample mass/sample volume= 2°• 3/6 mg/ /S ° p L= /• 3^ a/ml

sample volume 1S•0 u L

sample mass 30• 33A mg

density = sample mass/sample volume= 3o 3 3 Z mg/ JS. o u L= / i l g/ml

sample volume /So µ L

sample mass l 8• oy3 mg

density = sample mass/sample volume= /8.oY3 mg/ /S o p L= /• ^-1 a /ml

sample volume 1;, `' u L

sample mass 3v.432 mg

density = sample mass/sample volume= 3u.332- mg/ ^^ ° uL= ^ LI a/ml

description C(c wi7c- sk^.--a P a a• f of po^d Srr4^lr

:f5a^' TZ----_
Signatura Date g f LRB Page
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Reference Test Instruction: T195-TWC-01
Data Sheet: BY108-C99-Density

Page 6 of 6

Sample # 7398

sample volume -w o u L

sample mass a6,9'+3 mg

density = sample mass/sample volume= 24 •9 7 7 mg/_ 20 ° u L= i. 3a g/ml

sample volume 2o,oo2u L

sample mass .14. zos mg

density = sample mass/sample volume= a-`^-^LOS mg/_,b.ooo u L= /•3/ q/ml

sample volume 35.000 u L

sample mass .11 7Fv mg

density = sample mass/sample volume= 161 mg/ 1'i. c µ L= l/ y a /ml

sample volume iS. o uL

sample mass 19, 5/fl mg

density = sample mass/sample volume= mg/ /s-, ') p L= /.2 a/ml

description C M1'u , ts.-iJY- tiRancun t% e7'^ So'4^S _

Signature ^ r^ Date '+`Z` sj LRB Page
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